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I. iif»OTefioi 
fk0 ®f lift laswraaee as a pwQhlBm la 
"ratloaal" Mlia'irior in thl« paptr atteiitiou ©a 
& nmrrm stator of tM# whel# pr©Mt» of lEstipan©®. 
flit ®mg.g«st®d &ppm&&h 1© the pr©tJ3.«a Is mot pr«s©att€ 
as the o&lf pr&per qm%, Mt m ©a« ©f tht posslMe 
i^pPQSOllti. 
la tit aaterlal wfal©h to® hmm wittto ©a lif« 
lasmrane® tli@ri fe&i ibesa a l&rg® aaoaat ©f t&©iigfet 
a#¥otea t© fpobltffl® ©©aetrata wltli the selli^ ©f 
risk py©t®@tloa. M©st ©f th# littratare prlaaplly 
e©aeerii#4 wltfei tiie pr©M«®i @f risk prottetloa 
Is t«T©t«d t© prettEtii^ atteflptlT® lftf©r®ati©a ©a 
the aaay v«ypl«tl©ag in types ant kinds ©f insuranee 
whi§h haT© been deirileptd to salt varyiag flnaaoial 
pp©bl«ai. ?«ry littl© hat btaa wpittaa. ©n hew t© 
dtoMt ©ft hm »ttoh inimraaee a pemm sii©al4 buy. 
Oa© rea«©ii wfey ttotre l« a btwllttplag awabtr ©f 
klatg ©f lasttFaae# Is that rlik pf©t©©tioa iiaa betu sold 
in oomblnatioji wltli a larg® Etiatotr ©f dlff©r«iit ways t© 
saw »©ii«y. If tkt litad of %h® h©«isiih©ld is interested 
aalaly In pp©tt©tiag hlaself aod his familLy against 
flsan'stid. mmf ftuttfetritJ-ts, »mh *« a-ilbert,^ 
Sttwart,^ mA tM &«$&©*•« #f th.$ •pmhllmtima of tfe® 
fmp^mrf lali©a&l 1s#b©«1s nmggmt 'itp-
•wmliag tiiig pr@tt«tio» frm. ttie .saving® progran. 
fkt l©gl@ of tbis ftfW&ti©® ii bii«t4 &a tli« asstt^-
%lm tMt tlt« iatlflimal. may with t® hmf pr@t#otlaB 
m§m Hit i®'©.0«« Mj It to %hB poiat 
wiit3p« be a® i#0g#y ©b©o#«@' t© save. • If th& pi»©t©etioB 
aai ««¥lrig« p-f^frais sp® eoEtJlatt, li© amst esoatina® t® 
&&w§ lii ori«r I® ©r, If eh©©s®i i»©t 
t© iavt, lit i« It ft fsQiag peigiMlitf ©f fiasa-
fiial l®ait» wittottt the M® waats ta have. 
laving llial, atesi^iag to iiis ppefereaees, 
it ia T&tttsF t© .feay life iatarfta©® aot eea'feia©a with a 
savings f.F©grma,, C««©li a# r«atw»bli, term iii«aran®#) 
th© ©©nsaaer »&y haft ttffi««3.ty in findlag it availaMe 
ia th& mM'Uet, le mmf to&vt t® teiay a typ® witii & r«I-. 
&tlT@ly amalX asftttat ®f mrlngB^ ameh a® straight life. 
^ ©iltoirt, i. A., aai yoar §mmlty. i®w 
l0.rkf mmh&rt Se., i§48.. 
® Stenart, Haxw«ll S., low to feay ilf® inattranoe, 
Fttfelie Affairs 0©a»itte«, io* SE, flew fork, 1941. 
® f©mp®rary i&tioiial Eaoaoaie a©®»ittee. Faailitt 
ast tli«ir lift Immmnm. MmQgrnph io. 2, fftsb-
ington, ittited Statti <l9irtriiffitat Priistiag 
Office, if41. 
If %% i©i# flat tera laswaatt amllftbl®, 
he i« still fa0#t witfe lh« pm^lm ©f itfeifllier lo tej 
mf lnmti»afe at alij m& it mf » mmh, Mtim 
#6 thX.» 'pmlslm th® ft- tow 
Qt glTiag tables nf tmm% fig«r»# m ii©*' tuiw-
.«.»«§ h%» ^ttli ptiP6li®##A liy la mrXom ln«©«® 
l®ir«l«^, ©r ef glflag Imfel#® ite@wS.ai tfce p-sretatag## 
®t tk# iB©#a# wMi-oii lli« tmlly* %& 
i»riom», teigtl ©X&iiifi^alioas* laeltttiaf *g»iriBg.s 
&m€ llf# iBimraa®®** 
i»if« if a m%m» •9f pj^'-TlAlag & femrial 
fm& ©r f.i»©t«®tloa f@j? tsfesfieati rngmlmt •p-®0sibl« 
fiaaa6i,&l lege Sa# t© tiie -itittfe #f t&e lae@«« proAuetr. 
If tli« eO'Hiaafr .h&s »# ®®e d«piiidt»t m Hi® for Inmme, 
sod if h% hai Aiifts f©r hmiml eoil®, ^ea h« 
toti m&A risk pr#t#®|S,©n, §imm tfat possifeilitf ©f 
Ms'tfatli Ififulvgi m flanaelsl If tn# mmmw 
i®.ts tow flaaatiAl aa«t fees Ateta® 
wh0%h%r Me eiua ^afford''" 'Attfatr &t p'fef«rs) t® 
»P@b4 for' futai?® tt#eAi in Qmtmtt t© speadlof 
fop pr#i#at mm&§ for liias«lf aat ftit dtptaitali. 
^ Ittstitale of Life Imsmmnm, Jmsu-mnm t-mt tosok, 
1950., , iw lorkt Iftttltatt $f l»if« Isiaraa®#,. 19iO. 
If & p'tMdii wlA»# I© MotlBlEt t3a« imtisf®etl©ns 
iM. goots aad s@i"rS.0#» fr®®' a ll*4t«d p»r» 
eliitiiag ptwtr-,.. #iia, met 4© It ©oaBolting ttgum§ 
«li©wimg ®th»r pfQpl® prtftip t® 8p«ad t&tir moaty. 
Biti® •»S|' help bia ia kit thinking, fewt ftttmally hf 
eaa fliit »ii*J*ii« ©aly ;1i|' Qhm&Xmg tfe« 
Itwi urMek h» fimt® ,gs©#t smtlifjiug. flita h# 3w0if«, 
&T tlilBki ht kawt, whmt tels attds ^ w.lll '11®, mn Md-
Itlo-aal ©©mplle&tlQii pr«i(e»ts It^tlf lii;b«ylnf iRtmr-
an®®. ®a«'eiitl0« fur maay-g®ots aat strrlots^li aot 
Qoaplleattt tey a ImA of lao#l«%0 tb# fatur#. 
Th® ©holf® itt baflttg lift immpmm is not «© aimpl#. 
It li 0©afli©at«a tey tfci® iati-iri^iil* a la«,toilit|' t© 
iay whM% Mis mm&» will '!>#, siae# tksj a@p®Ra.o:ii wliat 
tviutg @@ear in tb« fmtart. 
fh® a«Ttlapa«at ©f n gtaeral tto«©ry of ratieaal 
bftbairi©!* ia deeiiiofls iEfelTiag partial kiiowl«ag«, 
®r iga©raii®«, ©oB©,«rai^, whmt will h«pp#a iia® Mm pre-
fey f©n Itwams and llorf®ast©rni- 13a® applloa-
ties ®f their tii«©rf t© d«eisi©as ©a wbttiier to puroiiase 
lif« iagaraa©®, ii©w aaeli t© feay,, ©reatts a auatoer of 
1 
* foa Memmti, J. and Morgensttm, 0. fhmrf ©f 
fa®#® ant economic feeharior, i»e©E& KtitioB, 
riii©«t@ii, Prinoeton University fr®s®. 1947. 
and p.*»a@tlta3. prolsltat 
art prts«ii1i«t mA 'tltetiiitS tn tht f©ll®irlag. pages. 
flit liail# whieli bMsw Into the f©p»«tla» 
Itoa ©f a ipmtiaaiil 4«ei«lom ®n ln«nraa®e atfti ' tht 
mlmtl.m. @f a #f. t«®lsi0ii-»akliig irhieh 
will imtttfl' tilt @0a»m»#p'a rttwl^Psaeati ©©aeerali^ 
%# #f t&® tsileatta tb® mtm% t©; 
wiiieh the seasmaty it aM« to mmpm.w4- tli.t 
ill' iaefe peiittef tmm m ehol@«, aM t!i« 
tht awcsatti: ff kR0W.X@ige «©ne#raiiig tli® 
©©©nrptaet tht wals irhltli t!i# 0«t~ 
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i®eiil©ai if m fmhlm ia diltmimiag hm pmpl$ It-
have. frlaarf doaalderatloa.# ii.#re ai»« lii# faeter® 
iavolfta if llie ©ositm-tr t©## waat to @h00is "ratioaall|r*. 
«lati©a'ia.llf* will "fei tts#€ to aeaa tliat tM@ ©hoiot 
Mat ©eriala ©Mraetsflftiff, sapefialiy tywtifei^it;^ 
aaA oonsii-tfEef, is ralatioa t# •the InSiviiasl'i prtf-
tfeaee ajftiii. If tli© ©keiet .has tranaitivity, it 
aesjse tlmt orttriag f p.r©ftrta@« is sttoli that if 
A is Jm%tt 1© hmve gptatsr nagriltaie ia terais of util-
Ity p^efereae# than B, sat B M® a gi*tst«r aagaitui.® 
tHan Q, th&u A aalt imm a grtAter aagtiitystt tiiaa 0. 
&e tarn "frtftrem©#* ii iiitd ifi Itg widtr ataaisg whi&h 
iaeltidt® tlie east ©f i^iff@r«aoe. tbig ^mtmmm: m&j 
fe© ifsteliesllj wrltteai 
A> » 
B > S 
4 > » > 0 
mm» IMt with, ife® gifea fmtmB m&h&agei. 
iB teelting ©a the ©riering ©f 4, 1, sal tlie rip®at«4 
oritFiag© ©f A, B, sat § will ais®te.aogt€. 
h&B shorn tliat wMli pmt9rmm§ 
fysleai Qm tee tU^f me latitat®! toy 
feting in a grtap elide© th$f m&f sl«s¥ liieoiiilst@ii.0lts, 
Ww mj method of aerlTlng social choices 
by »gt^egating individual prefereaoe pat­
terns which satisfies certain natural con-
dltloriS, It ii i30saibl9 to find Indivi^U 
ual prefermm patterns which give rist to 
a social choice pattern whlssh is not a 
linear ordering.'® 
B. ziasmis issMaifa^tis 
Xu aaklug a .fttiisloB tk«r« say to® faetors otttsld® 
©f thi iriftivitml's ceatrol ("exteraal eveata") as 
Will as ttiof# amter lil« ®©alr@X. If all tli« factors 
ar# eontrcllatel#, tfe® Is lii^llfltt to tkat 
of tocitiag wbioli ar# prtferaM®. 
By g.«ttliig up the profelea ia a tafel© t&e 41®-^ 
Cttfiloa ©f me potfilM# ftolmtloft® m<& ottt!3©»«8 i» 
aore msllf 
1 Armw, 1. J. A aifficultr im tfot mmmpt of 
facial welfare, Jouraal o-f f©lltl@.al Econoay, 
i8iiiS^-.346, Itio 
^ ma., p. 3S0 
frnm I 
iv«t I Iwnt II 
Sholo® I A & 
0holo# 2 g © 
faWt 1 shows two 0li©ie«« iri "©le rows, anA tw© txtsrnal 
•ftntf wMth may ©«©«? li th# eslttHiai,, with th@ g»liig 
(@it loiits) in mtillty rtiultlng fro« t&oh of th® fotii* 
p©s#ll)l« ©owMiifttloa® lafileatti toy A, B, 0 P. Th« 
Iftters attd thtlr p©gitl6ii8 In the tatoltg will rtfiain 
©onst&at thpottgheitt the pap«r. 
Q, R@miremnta t®r UrnlalQR«>wiakliig' 
III ©ra#i? t@ fimk® a rational t«©ltl5ii th« ladlvldual 
wtat afele to statf what the alttroatlf® ohoi®®# and 
txternal mmts art, anfl what hit knowladgs Is oonoern-
Ing th® j»r©l»aMlitf ©f th® oecttrreiioa of th®s« external 
It littfit then afel® to aaslgn a falmt to ea@h 
otttoomt In t®r!«s of hi» ©ttlmatlon of Its utility. fh« 
afltlgnmant of aagnitM® of ths gain Cor logs) for ®a®h 
omtoonia Is not ©©ntltartfi In ttras of money, tout In tarw 
of tttlllty or gatlsfaotlon«. fh® ralatlir® mtillty li 
th® partlnant Inf-orwatlon, not tht monsj Tslut#, slnoa 
-1©-
with a llwttti todgft In ehQQiliig tw® lltrii 
wtiltli ,»ftf fe# pttp®fea,i«i,f@p' Ifa© Sitaejet,>. eat lt«« 
•mLf h&m grmtm, Ifsa, op tfwal p©%»atlftl tmtlt-
faetloas e0«i»i»ei te anethty' Ifsii, k bss' a 
frtat#!*' «afaltai« maa 1, this »«ams that tht gala 
tei* l®s») tf iatlgfae'tiea li t© We grtafar 
la A thaa that la 1, 
B" • Wvlmi'&lm -Qt itglaioa-mafclsg 
®ie flPit pFiiifilfla ®f €«#lslon-.inalElitg iwggtftti 
fer ma» is %h® »ai:l«igatleii. tht rnlmimm aftfag® 
mtllltf @3? iatliifa0ti©a. leag^faa a*«i*ag# Is 
»®aftt wM#a»ir«i* flj« is atti In thli 
pa:p®r. fhli prliseipl# it m% •©»« i#iiga@i t© gaaraaty 
t© tht p«Fi.®ii 'eif chol0@ that tath flait h® 
iaak®f tht !t«®iilcsa the mti^litf trill fe® th® great»«t. 
lathtp tliaa this, th@ p3?ia©ipl® if a«®lgtt#i t© gtiarawty 
that the miminmw ©f th# af»i*ai« atllltf will te# fe® 
gi*#at@st 0mT a p®Fi©t InyoliriHg aany rtfttitiea® ®f 
th« ehoie®. It will fe® ghowa Um irariati©as ef thi® 
prlRsiil® afpli' in ®a©h ea«8 ii#®tt®®'«t. 
In thsi® 0a8«i in whleh th«i»« is a® |ja©irl®Ag@ ©f 
the O0®«i»r#i»® 0# ®iit«i»nal «'r»iit8» th« pi?iheipl® @t 
Miaiiililiif th® mximm awFag® r®gy®t it ®ugg«it«i a® 
a. ftisillt alttraatlft t© wailmlgiiig tlit Miaifflim 
av#i»&f#'imla* fbt i®pl.le&t4©»t im its at® will 
ti«u«i@i lasf# fuTly^ iii,®®aiitoti®ii with tli@• ««eljnifn# 
• atttta ts 4»t©w}ltt« ft ts m 
kaewltigt ®f • 
fhi® iittmislda if eesetpstA wltli ••la®^ma«e g@ 
111ti# .pyiadifl.tt tf :i»®lfi©a*«iiiiaf mm td mppm* 
•pwl&t6* . If iteiiliif ••wtife#! aM 
fmlB tliftt .h« sanadt aake^ my tgtimti®® ef ^ th« pFete-
afellitltf C0a»e,lII^ Ih this tfessi#}• ©tfe#r .friptiplsi 
®f w®wM %.« H©F8 &9 
fkat priaeipl,# ©f 0^©1«« wemlA he 
ms«4 hf p»«pl® iE •»i%mtiw 1« M: 
fii@iti©B nm »et «agir«y««, 
§mvmw^ pFt-i»®tg a 6lmr .aaalfiit ©f th® pr®fei«a 
tf ft *wa« f®i? iteiilefti* im whiela b® litfiBt 
Willi the- ©f kigM pptlsMlity* aiiA 
@ttf fey itfpt t# 1| m^m fQisiMe aetioas 
(ife©®i« tMat @a# f©r '^faiob wtimatt of tlie yttalliisg 
atilitf t» a iia*iw».*^ Im •mh st«p lie *&»« n 
^ faroap, imidlito. Ltgieal fouijdatioaa @f pr^lsftbility. 
0bioagO| faiv. of Chicag© tress. »p. 252-279. If5®. 
^ ma., p. 2«9 
-It-
F « * i » A © a ' ^  © f p r p v i e m t  m l # ' . a a t - g h w »  
|i®w .iwili mm& f®a#pa.llf • tte:#. ^wlsi©!! @f pptTisui 
rttlf .my %» afplltt, fhm h® pulut*: 
fmlf'a wMe.li i,a<il@a.$«, th# • atti f©r farthtj? 
astil, te# arfims at awl# 1|,» • tbii ©rla-
®ipl® @f 1«. wtlliisi f@f :Cas® II ©f 
HI t® utt.t 
pyellt* 9t Ami&im ia Us©®®• ©ait#-la wliieh-a®-
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smsLl*' M MS Mm. Mam 
whi&h »re^t wil3^ QGQar. 
1. i3f^er^g,li9ii. M mmMs-
In Oatt I th® friaelplt ©f etoit# it t© aaxialE® 
atillty. Sili mtan® cheotiag th§ &utmm<& with the 
smtiifaetioa, of th€ gPB&tmt tttllltir. A p«i*-. 
sott ha® a ©hoi®# 'Mtwe&m two BltBm&tiwm. If h@ knew 
that several filfftrtut events oight ocear, hat he got 
Inforaittioa th&t aadt hla certaia th&t. Ivtnt I weaild 
0©oar, then ht weald makQ th® ehelee In whlah the oat» 
eome was nor# imtisfaetdri-. fahl© £ llliiitratei this 
dteislon. 
MsMsa-
to- ordsriag of th# owl©@fflis ii »@«®®sar|- for a 
soltttioii. that 1«, th« laiivldmal aait h« able to say 
that 0utem@ A is greater than Q, or tlmt ©'yitssQs# 0 
Is greater th«a M, a®-aalhg ®f is«tth#»ati^0al syshol# 
m§ ustd'here Is th© stot a® In & standard alg«hra 
textbook.^ 
^ ^Ith, E. R. Aiftbrm fer colleg® atadents. lew 




Ordtriflg of 0ttt©oa©g 
A > 0 
Iveat I, 
Gli©l0« 1 A 
0h®le« 2 8 
aalmti©©: 0tl#6t Glioi®# 3^ 
B- iiSsJyL. U -WMM Ms. Ban 
.JIM .Ms, cJlt areMMllty) 
M i^n a£ "ssisQA sxsaM" • 
3.. M SMiiK-
0&«® II eotttalog thai® fiteiiloiit im the la-
•dlfldttai @®a state th© lllctllli@o.4 ©f the 
©©Qarrtnee of taeh of the *,«l®rEal tTeati". (fh® 
d«elsloa» ia Gase I eoald te® 00atii,trtt t@ haw an 
"exttrnal ©vent" with tht pwtoabllity of ©a#). lo 
Cast II tht ptrsea do^s no-t ka©w irh&t will o0otir^ 
hm% oa tht basli ©f his kaowltdg# ©r tx|)@Fl«aoi li 
abl® to' iay that oae of gveat# will otrtala-. 
ly 00our, imd that ©ash ©Ttiit hat a sp#elfl«d 
li-
of oseafrlf®. P&r h# e«a t&y 
ftoftt If#»t I wiX3. mm:T on»-bmXf the tim^ aai l¥i»t 
II will ii0©iti» th« ©tli'» half of tilt tlrat, fills Is 
«ts«- .ftaepallf ©^Bsittpei tn Algemtiloas of '»<i§E®faio 
fli#r® hms btea mm® mntmim Im •ttie 
m ,|j|»©l>aM.ll%y sonetyniiig Iti 0ap!iap tiffeiv 
eatlatfi ^ ths two M#!® aan«#pt$ ©# p»feaMll%y as 
folldWfi . . • • 
Th© two coneepts are (1) probability^* 
degree of confirmation; (li) probabl 11 tyo* 
relative freauency in th-"! long run. Strittly 
speiiklng, there are two groups of concepts, 
since both for (1) and (li), there la a 
elasslfloatoryJ, a comparative, and a quan­
titative eonoi^t; however, at the pre gent 
iROBient^ we may leave aside these digtlnc-
le iigtinftttAfS further the sowept'tf relntl^ 
fre^meaey W mytng that it it na ei^lFleal ©oaeept. 
This is not t© be understood as saying 
that its definition refers to nonloglc&l 
concepts, which is obviously not the oane, 
but merely as saying that its ordinary ap­
plication, that is, its application to 
factual preper^et as argiim#nt«| 4« to 
formulated in factual, empirical statementil 
in other worvlg, the determination of it# 
values in ordinary case# if an erapirisal 
proeeture. 
'1 iaraap^t luislph* ©p.elt, p. 2$ 
^ IbiA., p. 3^ 
wqA ©b pi'sbstolli'lf Is eeaetni@4 witfe 
Its aeaiilBg &• the t«,fi*©s of conflraalioa. 
Soae of thf <j©'iifti.ilO'li from tli@ a«® of the emat 
werA ftr tw© hmimllj tlfftrtal lAesf ton®® froo tht 
fmt tlial tMf h&T® niisfe in eeswoa. 
In Spite of the tm&ammtsl dlfftr-
enoe betwsfia the ©oaespts of probabllityi 
and probs-bllltyg, m&ny theorms ooriseraiiig 
tiieae concepts show a striking analogy^ 
iLater di@cu9?sion3 tfill throv some lif&l fmm "Tarioas nisgl®-® on th@ "oasis of tMi 
aa«logy. 'ie shall gee that in oertaiB 
mms probability! may be interpreted m 
Ml estiraat© of the relative frequency or 
probabilityg. Later, on the basis of a® 
analysis of sentences with the help of 
th®ir ranges, it will b@ seen that prob­
ability! can likewise b« regarded as a 
ratio of the measures of two classes; bat 
there remains the Important difference 
that in this case the ralio is determiri## 
ia a purely logical way, while in the 
aai# of probability2 it i« determined 
«»f irieslly. 
fintatr^ la. tii®ttsgiiig the eoatriba^tioiii of 
Sara&]p*s theory imyts "It ha# fetea poialbl* to ooa-
itmel a ••par#* thsory ©f prediotloSj ©ttimatioa. 
1. fr«ati»#,@a probability, l.0iidoa, 
l&©ii.ill&a, If 21. 
® Gargtap, atitoipfe., ©p.eit. p. 
® fimtaar, Ssrhard, Foaiiiationa of probability and 
statJ,stltal iafertae#, lournal of th® loyal 
Stati«tieai Soel«ty, ,ll£:2&l^g8:S, lt4t. 
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t«atlKg ant tfeelet bttwets statlitlo&l 
lij'pothfi#® whiQh is iiitopeiittiit ©f pr&gmA%im eoasiA-
eratlofti." It i» tfet ©onsept ©f i@g,re® ©f oottflma-
tioB whleh ig ttsti Ifi thl® paper. 
f©r th® parpO'S® ©f tistaasi&g tM® eoltttion, 
G®«e II ©an he tlirlttt Iwtij tw© A aoi B. Gas® 
II-A eontiiiRS teolfi^a# in whieh the 0tits©a®i, with 
r«8p®tt %© tatli fxtemml ©veiit,' tr&m an* m&im are 
six .r#af®.atl¥®If saor# iatiifattcsri' tiiaa Ife© .ottt0©Bi«.g 
frm my olbtr cfeeiee. Sate II»i if©i«ioB« 
in, whi&h tkert 1® B-o ehoitt m ipe#ifi®4 in IL.A, 
imt mm fee i3la©«ft Is Cat® II ts tht 
^tfp® ©f knowledge" @f tli® liltXlk©#d ©f the ^murrmim 
&t tTtHtSv 
salilltai M M . 
In eat® II the prlmlple of eMoie# it t&« rnsiXm 
iaiiing of tht atilitf frem «a@fa sboi©#, Kie 
mlmttm t©r Cast II-4 rtfair®# ealf m orierlog of 
til© ottt0o«tf is ttwi of th© iatiTidaaX* i pp.«ftreac.®«, 
«iao@ til# ehoie® ifeieh hat a ff»®atir ability in eseli 
©uts@0B-e, rtsptetiTely, will gif.t the aaxianffl a^er&g® 
tttilitf. Th® soltttloa ia Sa#« II-B reqairtt that tk« 
intiviteal #an to nor® tliafl ©rttr iai« oateo*«; lit mmt 
m 
te# a."blt t© giw t&tii & aaatrieal mime, fl»t fe© eaa d® 
s® in tlie east rltSt is %#.«#€ ©a, to«f a-ismaplieiis wMeli 
hmm prtiealtd ly foa i#iaii.iHa and Morgtasttrs^ and 
4eir«l.®ptt tey 
m tefsiiftl .sm l&t assssEsiaal &£ 
sMltix. ' 
atf.e msi'«ptloiig hf HariAA limvt fetta 
listed la m «sslly laidei^taot mamit fey aiad 
Sa?agf® a« 
(1) The syatsffi ia ooapiste and eonsietent; 
tto% is, &n individual, ©an tell which of tm 
tfejsots hs prefers or whether ht ia iadifftr-
#ai Ijettireen thea, aad If he does aot preftr 
S to 1 ant doss n©l p.ref®,r B %Q A, theo ht 
does not prefer 0 t© A. fla this context, 
the word '^object** includes cosibinations of 
objects with stated probabiiitiei; for ex^ 
It A and 1 me objects, a 40-60 ch&ao# 
© f  A  © r  B  i 0  a l s o  m  o b j e c t ) .  
^ fm ieaataa, J. aad lergehiftra, 0. ©p.©it. f© 
tS-t? aad pp. §lf^m2, 
^ l&ri®h#l£, Jacob.. Rational behafior, uncstrtain 
prc»p#et8 and measarabl© utility, Eoonointtrica, 
lit 111-141, 19m. 
. . . . . . . . . .  M m m m h X e  u t i l i t y  a a a  t h ®  t h t o r y  o f  
ags«t« i ab® tract!, ,S©©iioa®trt«a, 17jSS«.@4,, 1949, 
foB lemann' s aat •Morgeft.itfra* g S#w 
mppm&Qh t® .sialic econoffiic®, imrml ©f fclitical 
iceaoay, MjS^-11©,, 1946. 
WriQ&mm, M. •aad Sftfag#, L, i. 'fhe mtility .aaaaysis 
©f chDlc.ei iftTclfiag risk, Joaraiil ©f Political 
Sconoiay, Si J 28.0, 19«.. 
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(2) Any etojiset wteieh le & comMnatlon of 
other objects with stated probablHtlea is 
never preftrred to tirery one of tfeea# otiier 
objeot's, aor Is every ose of the® ever pre­
ferred to the coiabination. 
i$} If the object 4 Is preferr^t to tiat 
objeet B, aad B to ths objeet G, there will 
b® some probability eorablnation of A and 
C Buoh that the individual is Indifferent 
b©twe®R it mat 1. 
With thesft tMt ti.«@ttBiioa by 
m& itoa#® ©f Ih* mmift oontribut loss- t@ 
##0iioaie tlifory of .%a mat lorgsaittra, a 
ptrioa irltia 14«4t#t mthmm%iml tralslsg oan a@-
fair# A oltitr madtrit«4i,ag of %h« baii* for th« 
thtory of atasmrablt atillty. 
fh^t Ittm of »ta«tablt tifility M# hmm givta 
©onsli#3?mlilf attentloa 1» tht d«v@l0|)»«at of teos-
o»le thtory. Smlf wrlt-trt m th© sabjeot tri#d 
to s«t ^ a %§mm a»i.t of a»a®ar#*«at, wht^h 
iro-al.,t «,«»#«» til® of atliity of ®a.eli, attfrnl 
objeot.® lowevtr,, tfe.® diffiialti#! la dtfiniag 
^ Harwiez, li. fht theory of eoonomio behavior, 
Aiaerioan Eeoaoitie Review, 35:909-926, 1946. 
^ Stone, J. R. I, Ihe theory of ga®«i, l%# 
Seonoffilc J-o«f«&l, 58; 185-£01, 194^. 
^ Stigltr, G-eorg® 4. The devtlopment of utility 
ttoory. Journal of Pollticitl Koonopy, iSs511-SEf, 
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til© ttRit ©f mBmmmmt se tliat it w®wli l>® p©ssil)l« 
t© mrt# ijattrpfipfea®! ©^afftriioas @f tfce utility via-
a# -itssipi#! to Ik® saai# ©to|e#t e&tisti »&iif 
t# matiX rteeallj, ttot tttlllty ©©oia not 
M giir@a sl iiw@rt@«X fvalBStioa. 
•ill wtifai?® ®©©tt©al©i s«§M ittterp«:r«©aai ©oapar-
Itoni of tttllitf firt lupertaat. I©-wi"r«r, la th# fieT®!-
®p«@at ©f «eoa®ai® #a ©©asaaw ©faeies, th« need 
f®r «xa@t lnt«3pftft&afel ©f tttillti* Is 1#®® 
urgent tliaa the a®tS f©r sa exaet &t th» 
utilitle.® ef &lteriiativ« «#«|ttliltl©a® If om ptrsoa or 
©m® teeiidffll© «ilt. mis Bwefleal tfaluation a©®i mot 
ift'iieate ® timi. w$lm atsigftmbl:® to oto|®@tf me th»f 
hmme R^tlier %h&R tMi, th® amiri®®! 
tf&lumlloB iaaiestta thaagti in lb,# Iti'el Qt •^'bappin#®®*' 
©r *«tst® o.f g&tisf&etioii* la sa ladifidttal bt-
lieTtt lit w®ttl4 h9f if mM me of tw@ or aort 
«l3,©ie©i. mlt ©f tafiifMtioa Mt rttaiJ?® 
©imet ttfiaitioa txeept is llit »ia.t ef the persea d#-
eiding. . tkat i«, lit iiset® to b® sM® to ss^ that ©nt 
o'bjeet 'li&s twl©a tbe utility of tlie ©thei*. 
itat#s; 
1 BisMdp, E#feert L. 0©iiaa»e-r''-1 and cardinal 
mtilitr, ^arttrly Jsarnal tf E@©iio»i«s., §?! 411.449, 
lt4a. 
%ii atoner of choosing a utiliti' 
ttEit 1« m more arbitrary than the deeliion 
itt Qhm&lng any unit of measurement. F©r 
exa»pl«, the yard is the length of a 
#tasd&rd Mr of specified composition at 
$. eertaia tiiaperature. I'he utility unit, 
has the distinctive ft&ture that 
it i® purely subjective, it is not nac-
#»sarlly th® marginal utility of B when 
anyone coneuiaes that amount. If a differ­
ent unit of utility had been chosen, the 
resulting utility curve woald hava dif­
fered from our curve only by a scalar 
constant J just as a yard differ# from a 
foot. 
mmmlmn stat©s that th# i*«»©v&l ©f these, 
"introipf(Stive, piyeholsgieal froa th# 
•00a®tpt of utility mmy caut® tht rtaais4®r to b® 
a««aisgi@ i ® t»p irl^ally.^ 
Th«r« li & vital aetd for rtalising the 4iff©r-. 
mm» betwsna utility coasldtratioEa »on«tsry 
coasidirationa.'^ fiakrty^ iipptars to aim thet# two 
fatlori in the tetision probltn when hi ®tattsi 
^ ^aelson,, F. A. ®ie ®mplri©&l iaplicationa of 
utility analysis j Eoon©«#trl@&, ijM4-.S&6, 1038. 
^ Mars«h.al:, <1. llAliotial beh&visr, tiii«@rtaln pros-
ptots and aeasurabl® utility, Iooiioa«trica, 
185111-141, 1950. 
^ fiQkmy, W. Measuring niarglnal utility by r#» 
aetioas to ritk, .Econometrlea, 13:319-335, li4S. 
-gs^ 
CoBilderations other than the max-
Isiisatlon of the msthematloal expectation 
of utility enter the picture. Insar?)nce 
may bt tsien oat hecaase it la the 
thing t© ^'^lthoat much thought as to 
the net ©est. Or insurance may be pur­
chased to avoid the reaponsihlllty for 
taking precaution against the casualty 
Involved. Jewelry, for eixample, is often 
innarsd ajrainst theft or loss not so much 
b e c a u s e  t h e  l o s s s  w o u l d  s e r i o u s l y  a f f e c t  
the ecoricmic status of the owner, but 
rather to avoid th© T.'orry which the po®®-
iblllty of lesfi wstiM otherwis® oai4g«. 
Indeed, it is prsbably true to say that if 
the jewelry It »0 valuable in relation %& 
the lnco»e of th© owner thRt ineurence 
wetiia bs jastlflefi ©n the ground a of max-
iBlzlng the expectatloa of'utility alone, 
then the ownership of the jewelry is in 
itself an lanwls® extravagano®. 
If th® Jewelry 1# Insttrei rationally» the utility 
©f thi sofiey ttgei. for th® infmraset prtnia®, rathtr 
than for any other pmrehmse, r©stilt® la a aaxlslza--
tioB ©f tht fxpeetefi. tttllity, aoaitary ©onsider-' 
fttloB® fl^trty ««atioai'#nt©r into •the tttllity estima-
tioas whethtr or not tht money vsla« of the Jew®lry 
ii high in eoaparinen with the i»#o®e of th# person 
owning it. 
T© iH,«lce this saae of risk «ai. tht aeet of n«ia®r-
IceJ. evslttation el®a,r#r, eonslder a ease In which on® 
of two possible #V€nts aa-st oe©mr. Si# p@rgoB ©hooslng 
ka©w» that iTtftt I will ©©ear ®f th« tlfw. 1« 
kmw§ that h« eaa Atslgii th« fellowiiig opi«i»lnf to m&h 
©at$0ra« ©f th« ftar peg.tit^l© ©©itiilaatloai ®# 
aiiA #liol©»s. Is ^iti lllttttr&tiaa, aei In tli« feUowing 
mmt tli.® will to® iiiti#iitl©as of aiiiatlsfa.©-
tloni slritat th« laiwaii®® 1« ©ii« aalalj eeaetifatt 
irllto l©i#«s. la Ittfttfaae® th# ©f th« prlrw 
©ipl® &t iia.3il»lsiag tht • sn-t^g# Mtlsfaetida 
wemia mmm mliiialglftf tlj# mmimm leasti. 
fmm'3 
l&m 
Qrd0riag Qt A, 1| S, 
A > 0 > 1 > * 
If tut 1 fi/ii) Mmm II (15 /U)  
0fe©i©f I A § 
0I10I©# t 0 » 
S®latl$a C.s®a»8tt««Fl«al ^iimiltitfi) 
clhoie# 2, 
Sit p«Fs@a #M©#il»g ©an mf that la t#Mi @f All--
samsfftetloa that l i« grmt^v 1, tliat 0 is greatfi* 
tha.li », -tli&t B l# g?®&%#3? Ij and that A ii grmtw 
thaa 0, m&, tli'#r@f9F« that A } 0 > B ^ 1. fni'sst M«-
"•'2 5* 
0aa mf hQW^mmt grmtm iwwerlQally, fet# e,m mot arrlTt 
mt & atlSiod &t wlilth tQ.®fe©#.g9, la fht light 
®f his l:n,owl««Sg« of pr-obalsllltits,, whlcb will gl^e blrei 
til'©'least posfiiil# a'fwag# Ims, Sliie»--eholQ® 1 ©©a-. 
talaf tilt greatest loii C'4)., iJt -alglit' nlwayg slsosit 
Clioloe 2't© twf t© feli^ afsragt'l®is. iwtTfp,. 
if b# knowg'. tiaat ifiat 1 wl,ll mmr ©aly om^ 6f 
ths tlitt«#ii ptrlo4», li« wemia utrtalaly net waat t® 
»tl«l Slioies 2 mmf tl«® la ©Mer to ii.T©it a mai:-
iaw' l©is |a) mi«is It is F«latiir®ly mv$ laff®. Jt 
will %«• sli©im tbat tli« pelnt yth^m ik) is l&pgt tnoti^ 
t@ 0haagt hit €««lition t© mlumfM &hmBing 2 taa li® 
t«t#»iftM Qaly throii^ tti« a.8«liii»i«at ©f am®«i*ital 
Taltl®8 tQ tlt« 
Withotit a attsi®3Pi@ml •falwtloa ©f tti« ©tateemtti 
til® p«i»s©a €««iaiiig csaanot t#ll 0,fcoi«« i»ill glT« 
hiia tli« fBantfflaa fti-trag# iatii.f«®t|©R, t© 
Fritiwan tiiis l€«a of a aumtrisal efaltiatiaa wiJftli 
t«®fti te MMEiwitf tie mwi»ag« «tllitf hus Mta ©©»• 
«ia.ip«4 toy wi*it«i»i m t©#a#ffli@ pi«©W.#«f f®? a l&s^ 
t lm,  
idea that choioeii affioaf alt«raa» 
tlvaa laTOlvlag risk, eaa b« esplalaed Ity 
the maxiraiaatlon of expected utility is 
aaGi«at, dating back at least to D» 
ieraoulli's celebrated armlfsit ef ttoe 
-te-
St. Feterstoayg par«a®3i.^ It M® bttn 
rip«at®ily r®f#yr#d to sla®# thita but 
almost inva3?litMy i»«J«et«t a.® tiie eorpeet 
explanation • mmmmly leeaas# tli§ prm 
railing belief In tialniililBf aiucglnal 
utility made it app®^ tMt th@ «xist#net 
of gambling e©-ald a'Ot b@ »•© txplainedi^ 
Btimomlli*® aaalyiis it »ip@0ially inttrttting 
«iaa« It i® til© mlf tarly -iis® of ealealus in ^ooma-
Im 1® g:«a®fally kmrn^^ 
Fritaman. and Sarag® tort shewn that gasbling ant 
willingneia %& pay tm lataranet, wfeieii aay appear to 
be irrational if angag«i la by tn# «&«« person., ©an 
be t'Xplained by an «xteattt analygi# Qf tli@ total 
titllity mrwe.^ 
lomtha^ker if aaotteier aatfeerity wlie iia# oontit^ 
®rtd the tUmrf ©f ©laol*^# and atteiptel, te.inttgrate 
th.® indifftrenoe analy«i® ani tfe# r#r«al#4 pref@reno« 
Itrnoalli, Banitl; ?erstt@li ®iii«r ietatn Uiteri© ttr 
¥@rtbe®tifflaiing ron SlftckafAllen, traftilat«t frtm 
tile Latin by Dr. Alfred Priagftlifim,'pp.' 31-2^ 
Irftiptigs Pancker and Humbldt, ISiii. 
^ Fritiaan, lllttn and aarags^ hi i-. op.©it. p,g8l 
and Stigler, §. <3, the d@rel©patnt of titility 
thtory II, Jowtraal ef Politieal S@©n@.iiyi, §8:374. 
I©e0i' 
^ lobtrtson. R©ss Mi., latiifnatieal «eon©aio«-btfort 
S@ttrnot, a©ttraal, -of Folltieal Eoenoay, 5?rS2.a.iS6, 
134$, 
Friedaan, M'. and Saragf, I.. J./©p,0lt. p^ g93»E§f. 
to mtllitf aaaly-gii, Is stfttiii 
fh« exl»teao« of iMlffer®ac« ®tii»fa#iis 
ls#llea the existence of a utility function, 
for to each class of equivalent batches we 
e« assign a number (the "utility*' of that 
eiass), giving higher numbers to preferred 
•lasses. As is well known, this can be 
€©s» indefinitely many ways, since only 
©rdiial properties are involved,^ 
I^mthakker then analyies iairti«li©n*s ©©nsuraptioa 
theory based ©a "r«vtal#i preftreneeg*^ ami finis that 
the tw© are the ia*«» 
We have shown that a theory basti ©a 
semi-transitive revealed preferenee en­
tails laie ejEisteace of ordinal utility, 
while the property of semi-transItivi'l^ 
itself was derived from utility eonsiiei^ 
ations. The "revealed preference" and 
"utility function* C©r "indifference ®ur-
faoe*) approaohes t© the tSieory of 
earners' behavior are therefore formally 
the same,^ 
I@u^akk©r, H. S. Revealed preferenee .and the mtlllty 
fiwtioa. Seononietrlca, Vol. 17, Is Ifl. Ifl©. 
2 iafauelitn, F. A. ©onauiwption theory in t«r»s ©f re* 
vealed preferenee, Sconoi!ietrlea> f©l. 15, wp- 2:^3-253. 
........ ISie constancy of the Marginal utility of in» 
o©me. Studies in Mathematical Economics and leonowet* 
rios. Idlted by 0. Lange. Chicago, University of 
Ohioago Presa. pp. 75-91« 19^2. 
......... A note ©a the mtaswrewent of utlli'ty, le'^^ 
## l©©s@.iii,e • Studies, f©!. #1 li,|-lil, 1937. 
. . . . . . . .  t h e  a m » e r l e a l  r e p r e s e n t a t i o n  @f ©rdered 
elaislficatioai and the ©enetpt #f mtlllty, .Review 
of Seonowie Studies. Vol. $t 1938. 
3 louthakker, I, S., ©p. ©it. ,-f. 1?3 
•m. 
flis 0oa©^t Q.f a®asamM« mtilitj Ms m 
pt$r%m% 'totarlftg 'Oa smh f©daoisi® as tb« 
stinio'lttrt ©f m' tax,^ amiA welfar# 
and ©Ht sMf 4®@iii©a® la wiping 
Wiether or aet %h» atiiltf oaalysls f®r an laaivlAaul 
as deierifett em. hm% la Its applies^ 
%'im to greep^s 1* net A preblea for tlsamasion her®. 
fh« felloirliig exaapl# Is dtilgatt t© shw thst a 
rational i.#ol#leri. In tli# #ass of ta a«p«iit®nt 
©a a ntiii#ri4al analyil® &f atility bf- tk@ InAlTitytal 
Baking tti® ttoiilon. 
. fh® aT«ragf l0®i (£)• froa Choie# % weald b« 
U/16) (A) •  ClS/16) (1), ant froa Qfaoiet z wealt to® 
{1/1$) Ce) • (li/li) CB). fnl»®i naaerieal 
^ fisher,, Irving. A statlstleal ®«th©t tor atasop-
ing marfinal, utilltf an€ testing the Jmstio® of 
a progr®tsive income tax, Econoai© Sssays Oen-
tributei> in honor of John Bates Slarl, ttitti by 
Jao©^ H. Hollander, pp. 157-193, Mm fol*, 
Msdaillaa, 1927. 
^ Morgan,, «laa«s 1. Oan wa seasart the marginal 
tttilitf of aoneyt ieosometriea, ISilBt-ldi,. Ii48. 
^ Lang®, 0. 1Eh« t«t@ralnatiftn«i« of th© mtilitj 
function, Keview of Eeonoaio Stadiss, ItSlS^SSl, 
1934. 
The foundations of wtl'fsr© aoonoaios, 
looBoaetrioa, 10!215-E^, l©4g. 
Value ©aa.fet to A, B, C' m& 5, it Is not 
pQiiitoXt $© teow tiler ttis &f»rAg® l©ss fp©* Gh.©iet 
2 Is gr«mt#r %«®, #Qai^ t©, o^r lt#t tiiaa ttot irm 
Slioie® 1. If tfes • flmtrl'Sail mtiag t»lil» 
*ita« ©yatring ©f A, B,, d ftufi. D .gtfta at la fmbl® 
4, th-« rnvtrag# l@fs#s- fmm eli#®f4Bg 1 ©!» 2 emry 
tin® ia*«! 
Ciiolet X, Awaf# l©«i » Cl/li) Cli) i- (ig/i®) {§) m i 
ehoi0« Uf Aversf# %&m » •C1./16) i§)  t6) ,  •  
# l/l® 
Ort®riag 0f A, i,, Q, B 
A > e > U > B 
m) m (s) CQ) 
lf«at I' B-ftat i' 
^ li/M.... 
Oliele# 1 3.1 0' 
Ofeolo® i i • i 
iolmtioaj Sel«ot Oii©ie® t 
ffei® l®aft aT®r&g® iote ^S/4)., rssmlts fr©» Shoiee 1. 
























































































































































































tn this; tQlmtloB witl tbt glmn. mt,&f 
JI glwm tti# aftyag® Idss. 
ffels %a & mrmwskt ,#f th® frt'irioii ielullsa mim 
00ati wite tht «»# ©Mtriag^ Alttmrnt UQwrleid 
falaft'i. 
Sh» 8olmtls« f&r Sast II i.s «tt©h t&at it piar-
tli# %«st aVfyagt. rssalt with 'Hit liait«i knswl-
#%« @f Qt'mm%§, tf a p»i©s l:aiw 
im iR 5as# JI wbat wemli ii&ppta, tiit Idti wemld Ijs® 
l#i« {m fee g&in 
Itaallf %hn foreeaata win. hav« provti 
»©r« or l«ss wrong; the total utility of 
taeh individual wi"'l have proved sma"^ler 
"ehtn it wouM have been if he ha<i kniown tht 
futufsj %h@8« will dy^mi® lossts -» ®r 
Ciai.l*iav«fti««at losseeT^'W* mrgw, "Qi® 
Its® the man's skill (or luck) in fore-
©ftstiag.^ 
All alfttersie fnr#-®f th« ntet for  aM««rl@al 
®Fa«i»lng aat th# itttfuiimtioa of tht 014 Ileal FOiwti 
©f v«la« at irhisli 0km$9i is vain# etm in 
a«t®riilal^ tti# S#1«I4©R ftllows* 
ms£ s£ Ji£ mi isz 
.of the ®iit0©«ii.» in the oa®® &t Fiak la viii&h the omt-
e©«#a ©at ohoie# ai"« a#! mil rtifwtlvtly !#»• 
^ M&rmhakf »»»y -mA th® thtory ®f asi^ti, 
l0©soia0tPl0a# f@l». I, lo, 32^, 9et#t>«rj 1918 
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tkm th@ tww any «lieie®i 
fmm 4 
hmm 
(II A> 1 
e> ^ 
C l J  h e t  q - < »  k m m .  © f  i T t a f  I ,  { l - t l  
is th« fwliaWlitj of Iwat II. 
13) t9% ip) » p'trstntagt ©f th® fatal naffibtr ©f 
©liolets whta 0M©1©@ 1 is t© 15« tlita |l-p) 
Is p«i?-@®afaf« ©f %t fetal f®i» Oh©l©« 2. 
L«f I a lh« ®T»rsgt f@tail l®ts. 
• Ertiif'I- tQ} , , ^^^^1 J... „ yy -„y , ,„^||M iSf fill 11 11—-# 1 
Ohoie# 1 Cf) a © 
Sbeiee i (l-p) i t 
fls# air«Fai« fetal l©i« is the fmafity t© raia-
iMi,i«i by fh® ©f & valws ©t <p), whleh. will 
auk# fbi# qiisaflfy t»» l«aat. 
1 = M iti |A| • (1-^) t^) iQ) + Ci-tKi-t) 
• p iqa) 4 - p (fO) 4- l-p-^+l>q 
-3> 
« Is, eontposta ®f t*© t^rmet 
•Mt 1 a [q - (l-q)] 
X ® I ) 
ffe«B I m pm-'Xf whwm M md I afe Inatpaadfat of p, 
{!)• 1 5 •© wh0n f,A-*0| Is ©c|,iaal ta ^Jct^ 
<? 
• m^n 1* ©, 1 Iwlileb (p) 4s choieii 
io«f not Aft@et f| 
(21 M. It p^aitlv# 'wh€M CA-.0I la gf»at®r 'Si'sii 
*h«a 1 Is 1 tfteFrntsi wltli iii®r«Aitt 
•' ,t.ii PI •tis»#«,. 'lij# .p ntnimim.§ 
1. fii0 lm^t% faint 0f p'ii mm* {Wkm ,f 
i® B9im, th$ a»0lai0a i« t® g«i®#t 0ii©i©« II 
I3J M is ii»fatiir« 'liiea |4-®| it l«si 
Wi#.a 1 1« f •'i'itli laereaisti 
,1a h%nm tfeie t»%m df p mlniwiatt 
1. ®i« mln# of p if ®a«. CUstii ^ 
' If 9Q«,, tfef Ateitloti ii te ffeeie# I 
alwajfi). 
la &r4§r t@ faim« ef Cf) wbleh nia-
the mvmmg'9 letai l©-gi,# tl), it !« 
knew wlis,tli#p CA-OI ii th&ft, ar l®fi tliaii,^'3^^* 
l^lf t»#qairt««at iitaiii ttia"! « wamtifleal er-itrlng #f "Qi# 
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- J. imgtlal eft»t M itlsk. 
Aa#tJa®i» mmept' of riik li thmt ©as# Altetisstd tey 
Xaigfeti .ag tmcertftialy, I« as®® ?lsk to laAleat# 
m *4iip#ril0n of th# tittrltetioa of aJL-
ttraittlw «v«ata -.ant aaetjctittaty at tii« degrt® of 
ab©«t tfei® fr®iiteia@y ti«trll»atiQa.*®' 
lAewtr aad ^vrnhmk pp©p©@«t t© «s« "mattrtala" 
t© Indieftt® th« .exl#t«iist of rl»k., i.®., "-that a© 
•fWB.t Is mssigm#d ft. proMMllty tf ©a®.*® 
to ,«»©t tiffiwiitialioa yisk, mmr* 
talaty «d !.,&«& ©f any kaowl©%« ef tint fmttirt ha@ 
not te«#n. &Qe«pt®t geaepslly. Iwiter, saoii a differ-
tatiSLtiea ia p-reposiA by Mariehidi;, aat later by 
Wmtm, 
Uiieertalnty Involvts futar® ©Tsats 
ebotit whleh there is incomplete knowledge 
©r whose probability of ocourrenoe is ast 
@ae. Quantitative measures associated 
with uncertain future events are not 
iingle valued. If the dispersion of the 
probability distribution of the ll&eltMood 
^ Imlght, Frank, Msk, anetrtalaty and profit, 
lew York, Istt^toa-Mlfflia, 1921. 
^ Ma^ower, 1, mat Marschak, 4\ prloei md 
monetary theoi^, Econosaica, lew Series^ §.;gil-.gi8, 
193. 
^ Ibid. 
of the future event Is not zero.,, rnietrtainty 
exists."^ individuals may hold ©iiifl®^valuta 
e:?q5ectatlofis of future event? for whieh 
several alternative actual values may he 
experienced. UactrtaiGty exitts^ thertfur©, 
even through ©xpeotations are single 
valued fhus risk and uncertainty 
are not categories which differ in kini og 
40gr©e. BisS Is a ®a"b«@t of yaioertaintj 
Tiatatr^ h&s tsseritoet' tk® <i0ii$ept a® f©ll©wi{ 
Subjective risk deals with the «aae in 
which there exists a probability distribu­
tion of anticipations which, however, is 
itself Icnovrn with a certainty (probability 
one). Subjective uncertainty assumes that 
there is an a priori probability of th« 
probability distributions i.®., 
n distribution of probability tlttriiationi. 
^ »sr»@hA, Ja®®b. Money a«i tht theory of asiett, 
lw»©iittri»,, 6:311»325, %$m. 
& 
Weston, J. f. a generalized ancertainly theory 
of profit, ^.trio&o loonoailo Review, 40j40».®3,. . 
1950. 
® flnlnsr, §«ftear€. Ike theory of ehoi^e under tub^ 
Jeetiv# ri«k .asA aBeertalttty, Seonoaetriea, §iE@S, 
1941. 
Sie fur# theory o-f pmdm.tim under 
technological ritk aad ttR®#rt&iii.ty, Eesnosetrioa, 
9:305-312, 1941. 
A contribution to the non-static thtory 
of choice. Quarterly Journal of Iconosaics, it: 
£74-»6, 1942. 
A contribution to the non-static theory 
of production. Studies in  Mathematical Eeoaoffiics 
and'li-conoiseirio®, in ®eB)ory of Henry Schaltij 
edited by Oskar Csnge, and others, pp. 9i-.10i, 
Ghiei^o, Univeriity of Chicago Press, 104i.' 
.3S-
M Qt mMmI pfoMfeillty @f the 
ppobafellltj aiitrlliatloiig %hms&lr@«^ Is as follows i 
A pmBQU may heliBT& either mt twQ my oocmr 
wltli the, folleiflaf protiatellltlti! Silent I tl/4), 
Iveat II CsZ-i). 
lowffer, tlitr# %» mothsr i«t tw« ©feots, x 
and y, ob« of wiildM «««t Qmrnr^ Mt, wHieli »© aiitnally 
txalaBive. Sie oeoiirrsiio# #f je naS y ispenti on 
ttii oeettiTtaet ©f Ivejit I. If Ivtat I ©©©mys th«y 
ti&f® the followlag prdtabilitlesi Ifsat m (2/3), 
irtut y CI/3). • Uneeptainty, or tht pfsMMlity 
dlitritotlon ©# -th# pFsfeaMHtit®, Clf#at» x and y 
iependtat m'Mmtm I asai-XI) #aa fe«. r@Ai[0@t t© tfet 
©as# ©f riMk prtTtomsly fey tli© f©ll:©wlftg 
flit p&mm 4©0l:Al©g wisii«.s to kmht the 
aMllly 6f tHe oeottwta©# ®f iv.tat e • ©r--Ivtat "'y. A 
©iiitrt iadleatlag the ttptntease of Svsatt x aad y oa -
Eir@at 1 eeuld bt s®t as fellow#; 
lf®iit I-(1/4) Iwt II (3/4) 
liiiF^TSTSI 
Sffiit X Ifcas" a pwlftMlity ©f $®@ari»#.a©« ©f C2/S) 
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§, h, S. Sli&ekle^ lies trea-tet tM® proMen of 
&®#liloa-.ffiaklng "bf wlia.l: he tails s fooms-TOlae solu­
tion to be aget In itelsioiia infelflftg & 
atasare ef unetrtaliity^, or Igsoranet. In defense of tht 
sppliealslllll' qS' this prlmlplM to evtri* -day problems 
lie itate®: 
fht S0tion Uimt tli« fCMftr, 
lYtneti, or. tlgaifleaaee ©f sea# stf ot' 
0lt»#iits 0^ depea#, not in any sens# n^m 
tiielr iaa, T^ut on the po'*'er and effect of 
th© mo it powerfuQ. amongst them, is not 
after all so, rtcondite, flie difficulty of 
oliabing a particular crag aay eonsist in 
th® eoffiwlative exhitas tioB Involved im 
©•TiOfeosBing a suooMsion of difficultits, 
littt it Qft«n will deptnS, Instead, on tht 
^tttition whether the greatest of the 
•iiiaiviaug.1'* t3iffioiJl ties can be oT-erooait.® 
\ 
Sha®kl#, §. I*, i. Expectation in #ooa®ales, 
tlnlTirsltf Pr©s«, Cambridge, 1949. 
A non-additiv# mee-sure ©f aiieertainti', 
Revif«' ©f B:;conoffllc studiet, 17:70-.f4, l@4t-50. 
^ IbiA., p. 74 
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aw- III- M sSlB ,iM£.e M m MmM^m 
M tl Hm ssasia" • 
Ui© tiiirt aat lm% gmup^ tm ©©astitr&tJloii (,m4 %h& 
on® In whleli iatareH:## pi^Mtas aay fall) i.a •gs'sup ef 
titmatloai in wliitli t!i® pi»©%ateilltles of Ift® tftats mi»# 
makaowa. proBlta ©f 4et&r«ift.l»g a ®©ap«0 af wtisn 
from -isTiiral p©s®lMt 'Qiioi###-iA#a tfeti'# It & Qmpiet® 
la©k ©f iGforaatiott witli p«gsr4 t@ liie t»®t iitmation 
whl@h will prtTail i® am wMch oteari fmqmntlf, 'bait 
©s® whieM has ool l«©a glftn ftry a.@el#lf€' ooBsittratiou 
bl' eeoROttiats until recently, fater itatic ©oMltion# 
the "tplal Mi #pr@r" netMot miglit b« mi.©a to sppi^aoh 
th© ©ptlum® rtsall, fe«t wiSty t^aasle ©oMltions tlie 
"trial aad ©rroi** atthod d©©g mt yl«ia Qoiiparabl® 
result®.^' 
fofi aat l-ie.rgtnstem ia thtir haw 
pr#itat@t their s©lii.tioa to the pi^blea ia eertaia 
ii^lifitft «itaatioB», witli. tkt li©p# tliat farther 
mrk will le&t to ©©latloas in lt«« fiaplified fltua-
tioii«. apislieatioa ©f thtlr »«th@t ©f iolatlon 
^ Alshi&a, iamtii A., Unoertainty, ©folntio®, ant 
emmmlQ thmtf. Journal of Folitle&l Ecoa^iay, 
mmi^22i, wm. 
® fofl leuaaaa, J. aad Morgenstera, 0, op.ait. pp. 
145.186. 
I® nail! ia niaaf mtih m mllit&rf 
wiitr® t«#isioas wsf 'fee »i» wittiomt any 
kfieirltit# ©f tilt of ®0©MFF«n@# @f 
In th@ q&m ef't@$lti©a8 m » %q 
ilMplify the tliHttisleft, tht W ptAa®#!' 
f® a eh©l0§ '^qf ©St #f tw© df Ct® 
iatur# ®r a©t te latw#! ft# ©uto®ii« ®f whleb «.«» 
jpertii • m' tii« mmwmmm qt §t •». fIvm ' 
|i#strtt©tlon ®f tfe« ingwpallt 
p%mm i«eMlag '^sliews is a© taffi»'iiati©a 
airsllaM« tfe« ®f Its m.em*mme, 
»ili if tm. mttmwt t® fhdw tb# ®ppli©iiMli% ®f 
til® V®» ittiiiiia» to rtgaffiiiig 
a*owRt ©f taiwame# t# & fawily wi^ a 
a:«sii»# t© «»S:# m fiititiiftl ®l5©i©«. fk« ^Imrnt ©f « 
©@«pl®t« igmrmm n'tetit titty aot dtgtriaetioit of 
fh© ittsW)»M#. lt«» *1,11 m^m l« tit« faetdi* i«ii«Ji makti 
th# urn ®f tilt If »ttlk©t' n««g#ai»r, tine® if @fi« kntir 
yfhm w®«M mnmr, M muM 1® aM« t© 
irtita t© and wlitii m% %®y It li.« ©ornld, 
^ fclonaia, ^@ha. The theory ©t ttraltgy, Porlaa#., 
ftl. 39,'i®. 4s IGMIO, 
-Ill-
Ills kii@iri.«dg« ©f prttea^illtleg ©f dtitmetlew, 
tm €«#lil©a wttiit fall lot® i&s# II f®r soliitlcia. fk%^ 
Inmmnm' mmpmi i» m% in a psgltl^a ®f 
It ©aa . til® ^«iQ^«0t,<ii l§if .it will talc® is la-
imriag ft lm§0 mmhew of itt«f m thm teasit ©f 
0f t%B p#3.it|r*li@li,ti»#, aat trm wmy years @f 
"laswam## thr#tigte the @p®ratiiig ©f tlit 
•* law '©f lapf# nufflbert*. liA • ii tt®t trftas#iPi»«i t® tli# 
iiiitt»ii«« pr@itt®W| it tltmiriat«fi fey 
tb© iiiiWaaet 
iaAifiimal hm» a® »i.«il®^' liasit i&r 
aiiali^ tti« pF®toafei l i tr  t l iat  l i is ' iaswali l# i tm if i l l  he 
i«it3?@y#a. 1« .«y li# mmm @# tii# immhm ©f it«»8 
%y iaguraaee 
©#«p&ay., Mt %h%» gemml tain my aof fet p«rti'0'iil»ylf 
ftippli@iii>i# t@. tht tf«®ifi® @iiii,i»ik®t®piiti®« ®f iii# la^ 
swmfelt ittm. If li« m tlii#t$ feat it it sp-
:pli©«Mt, tt«» ea». itmt® th@ pFoliaMlitlft fey 
ititrmttiOH aM fit# i,®lMti©m ii itttraintt at iaii©«t#i 
ia '0A»« II, If, m th@ @Wi0^ teaat, thf iatiTiittAl he^ 
li«t«® Wskt ®i?« m®h tbat iaaaet wmke 
mm mmaiBtmt $mlmt%m @f th@ preMMlititi &t 
^ w#it®a, J.. F. # p* 
-%2-. 
0? iioii-d#stp«©tioa, thm eaii pp0©««d 
©n the Iftsls ©f IgBofaaet mmwmxr^ wliat may liappti 
iiyii«liif tli« p«i»loi nMtr ©onslAtratlon. 
fen ©©atlAti's that thtre Is m «0#li»i@al 
¥a«is f©p afsigftlng aay preMMllty t© ttis llktllheei 
©f a p«i?f@a tying terl'tig m glwa p®rl©t of tlra®. 
He IiaT© n®thing t© abomi tli® 
0liaa9«s ©f life and ©f^ ««. iraiiivl€iia,l 
«v«ii %f w« know hlf ef llf® ant 
htalth la detail, "Pi#, flirasi!,, '"pfeteaMlity 
of tta'Efet", when it rtftrt t# a «liigl« jsty-
son li&». a© meaning, at all f©F ma, 
I® st&t«s that as a of oat "eollwtiv#" h® 
woiiM haffs * pF©%&M,llty &f &m%k ©f a e«ytaln 
amomat, If this wm% th® pmpew liasli of a«t§MliilRg 
It. "I» 1», fttpthtrao^t, a Ritm'fesF of a gftat mmher 
@f 0th«i» ©©Utetl-res whleh earn Is® «atlly €®fla«i,. aM 
tor whleli th® silwlmtios of Mit prebalilllty #f t®ath 
mf giw at mmy tlfftrtst value 
la to #ll«laat« p#3?i#iial #l«««ats «M t© 
©laylfy tli« tgi«nt;lal fa#t@rs, th# otojwt t© liv 
t.« f«lt#t«i tq fet «©»« ftplihaM® taeh 
B§ a oar «• htkm, wliloh ean Ibi toy th® pay-
mint f©j? Isit frm tli« liiswaa®#- eoiipaay.. lasmram©* 
^ Yen Rlchari, Probability, ftatlatloi ant 
trmlii. S«w York, Maemillan Company p. ISt 193f. 
ma., p. 13 
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m & ptriQa's 11 f# i# aetmally only lui-apano# m the 
l©ii of hli #arBiiig pQ^Br la tht %rm% of Atath, aM 
a©t m %h% soei^ loisti t© kls fa^Blly, fh® iooial 
l©«s®s mm Rot. ImsmrjaM#. tfctt ^plleatioa to 
lift intaraa®# of' this theory arrlyt-d at m th® teatis. 
of ©oaflttriag « rtpXaotaW#, ptrltliatolt ol3j«@t doet 
m% r iqalrt any ©haagefi aiiumf tloag. 
'ffee priaelpl# tistt in tbe solatioii of 0a»« III 
is to tJa,® mmimm Arrnrmm loss of utility. 
elarify the rtqalrtaentt for .tolalioa, Oas« III 
is tlTlttt into Oa«® III-.A ant Gas® Hl-i. th%§ 
group log ii iatloatet by wM«tli:#r ©r oot tli® sol tit ion 
points to almye 'aaklag the siyse e'hoiot ®aeb tia# 
tb© teoisio® mast tot 
soiutiqa M al m ml. ,ll.« 
M H M& Mm Ml §^tlilQa>a§ki|^g. 
Rit fa.®tor* to l>« ©©asit.trsd la tlit ®stlaatl©-Ei of tlit 
lossti art tiio^s.® wfeieli eaast oh&wg#s !»• stat® of 
satlifaotioa al tli® tias of t8ti.»atlBg th& ©ffeots of 
llie possiM# r«sttlts. ISi# faotori in tli® prtseat ttattis 
from iAi.©h. 0liaiig«s i.ia .satiafaetio'ii are to 1»# tatiaatft 
art: 
Cl) • L m tli.t Is'is of the tatl«fa$tloa9 
fi»©« til# mst-of the InsttPsW#- Ittm whioli 
sua "fes hf a leaf pftfuent ftm 
til® ftoo «!>%#€• ptlltf. 
(2) is l.©ig..#f th® ifttlgfaetidmi 'dWainaM# 
fmm th# •Hi#' of th«' latupsMe lt#«' ao% 
rtplaasmlsl#- %f fht lonf • payffl;®ii%. 
i j )  r w mrrff or ilaiatlsfaQtlen ow? tlie poii-
• ihlb t#strt»«tl©a"©f tli« ItdBi. ' 
(i$)\ F'B tlje lets of' Iht #ajefii«:at of the satis-
faolloat ©iJtalaaltl®' hy mlng Ihs ppemittBi 
liowy; fe-f the pmTQh&$0 ot otMr g©Qt® 
and aerrlom* 
fht ©f inertasii ©r d«srt®.i«^ distatlifaetlen 
e'ono0'i*ttliif ^ ifee four pm§iMB «it*iatioii8 if -fee itt« hm 
mt lasiix««a, art at fellowtf 
Statu* - it%%m hm act fetsa lasmrtl pprrloaslfl 
Befna® F@ii©|r| 1© tfiti'uctloa i@ elta^t in itattt* 
eatew 
fl«f mi t' f 01 ley I 1#« tm@ ti ® a 
Siggafi>fa®ti0ii 
L 4 i 
p#lieyi B#ftra@ti©ft 
A«e.«pt f@liefs i© t«stym©m©a 
i-4 B - W 
f • ¥ 
45. 
fmtWB is «it ifhleh the 
&i9%m @em0min§ tlit eli©l®t Mf ©ft.&iif® ay# upMtmi'lli' 
'tettt, th« ©ea®litlo«f ii-awn &m aot affeeteS, 
kmther Ptlatleashlp of tht faetsri t© l5t oeailieret 
wmM If'ttit statms, mt th# tin# ©f tfe* 
4.«©l8i©fi,-w®i*e takea to te# that ©f fearliif tli® it&m 
alytaAy IssapsA, ®i$ i®eltl©a eoae^rniag the F#lley 
wouM t© "III# pslley fey aeetptlng, 
©f te^Hip tli§ js©Hey ly reftt'tlig, ©f 
dlgsiitl«f«@tl©a w®«W thta flf# fee ftllariaf rela­
tionship ©f the tmtm-m 
status « iltm lias(:;n^l0«ii imiirti pPttlQmsly) 
leetpt p®lloyi i® t©str«©ti©ii 1® ©liaflf® la ftatnf 
Asslgaffl®«t ©f na»#rl,eaX mlatt t@ the ,fa®t®rt ns®« 
In «Talttatliif Itj# ©mteewta 1« »et a@©«faary to ttoe fif-
Tfitpntrnt tlie»y, Mt It way ©larlfy th©'pelat e©a-
mmim atatws tis«d. faHas aiilfniiif Its® nwmdi'leal 
t® «i#s« fa®tors, with tht tw© itaytliig p©lats 
f$F ehaaft In itatms, IttSliate that tli« ©Queltiiloiif ar« 
pelieyi B^atfaetl©® 
R,#fms« pelisyi i© d«iti*ttett©tt 
Aeeept p^lleyi 
mmm Mg«atl..8.ffte.tl.e.tt 
Cl, • H 4^ WJ - f 
Cw - f I 
mmffrntsi  hy the arblfemrj of tht pr-ti#fit 
itatai' Ca atfatiw vaiae for an oateomt laaieattf a 
gain la 'fslag elthw itatug and the §&!«• •• 
afalaitlsiis, %k& mlt i t lm'  it' to aeetpt the polley. 
Status I will, fee ii8®i ftr this-'fht metti-. 
©a of folmtion will h§ ®xplala#i ^ fh»s®' fae.torf 
i»t#»lae€- -titliiatioa-i ©f-111® 'oiit^eaf-s lii thw • 
prwloms trtlti, fettt' til®Ir'-IrifItttae®-hfts aot fe©-®ii 
mmmtlml to tli-© a-#v«lopfiieaf • ©f -tli-e-theery prloiP to 
this peliit. • 
tmm f 
mm' 
Statui I--"^ Ittm fciat not %t«o, lawiPti prtfl.oiisli' 
I. • 10 
f a 5 
M • 1 
i « 2 
'  . '  I b e s t g o y t ' •  P « > i f f » ® y » r ^  Maxiffla 
ptllif If 
A0®«pt P9ll-0f i 
A «• L • » • 12 
® » So ©ha«^« in iA«lgf«0ti©a » 0 






Bt&tm II - Item hm tettn laiaret pp«Ti©tjs,ly 
A • {1, + 1 ? s i . 
M m W * f m -3.. 
0 «.• s » g 
' -P - lo'Cliaiiff ia iStiffastloB - 0 
. . . . - • . mqw 
. ' ^'Peatroy®A let Degtro'fQd laxiaa 
Rtftst pdliey i -3 i 
Aeetpt pQllQf B . 0 2 
0olm®ii miaias 2 -3 
SeitttioB.: Aempt peliey. 
MeH JM «iiil M lasli 
Qateema. Is f, aiii ia th© folXowliig taM.@8, 
amabtra h&wss hmu a«#4 t© iaiitat# « qaaatltative stat® 
of •ditsatisfaelioa for L, 1, f aad M, Si«s« ummhem 
vhl©b m lotiviaual night flft, A«p®iit apea the la-
di^idaal* •§• riaelloR t© tli© Utiiatiaa ia wliioh Me flndi 
tiimfielf, Bmh fa@t©ps &i ©r a-ot Ms f&%h<&r 
faToped liiswaait, his eteeatioaal bai^greamd, Mt 00-
o«p«tioii, his preriom .fiitaaoial Ioea#« ©a insur»a. aod 
iialnimrtd th# aa^aat mmbts availafele t© 
flu&B-ei&l l©ss aay tultr late lilt 
i*ta@ti©33 iotloatiag 3a©if aaofe he mrTl»$ owetT pesslMt 
flaaaolal l©ss.^ 
A pi»tTloiis ®xpfi*l«a## with immjtmm ii 
a paptltttl-ftplf faetei*. If li@ eeafs trm a 
faally whi.(M Ma t3^fi*i#a©ft tfeflot® ©f m 
mlm wbitli. r®stt3.t®t la tip# 8»®&, tliat peraoa .»ay-
p«solft to Mif a gr«at 4««3. ®f fm Ms 
ill', ft»4 wo alt h® f^rf w©rrl#t abeal' it if them wa# 
risk prQt9&tXm, aay tor® iiai 
a f&ther wtio nat ^Immrmrn pmr* m& lit mi$h% 
aiB# lliat stteto ©oanem m&it tlit possifeillty ef. fmtara 
iie@€ *ai ©f leas ii^ortanes tton iatlafyiag pr«-
Stat ae#t8 ©f M« faaily, i«, mmla gl*t 
a higfei yalittg I© F. 
ffe® aatlaatioii h, i, f aat f, ttttwlaing 
the Iota! dlsaatlafaetioii ia a glfta ©atoeaa, aiist h& 
a pTOeasi .©f ©wparlag.aa€ wtigMuf 
faetora lailfidmalXi-, aai la rilatiom t© rating# 
assieaalbl® t® task of tli.# ©tli«3Ps. ' If tktfe li a 
great S«al ©f worry,, thm f©r#g©iBg aJLttmatif® 
^ Sross aaA ioswortla, M. 1., laiuran'O# of tawi 
fMailita, ffth. Mui. 133.' lloH. %t. I^. Sta. 
1933. 
smti«fabulous not be Aeened suoh a harftehip. 
If B. f tmil f  hMM InTfetoifnti providing m la-
eoa@ ©affiele'rit to satlsfj the "basle riet&a" of th@ 
aepenStpts, tfeen tfee worry over posaibXt loss.^ weuld 
b# fil»lritgli©i, &ad tht Slssatlsfaetloa from fore­
going alternative aetfi of %tm moo©? womld fee ia* 
ertsgfA. If a aeabtP Qt the fmilf It atele to attp 
laf# tilt ••earning rslt witiiettt great hartehlp la tm^ 
lly adjiiitiieftt, dlisatisfsetioa Is the lots of tli« 
earalRg pomv Qf tee ia-soat will ast to® 
at gitmt m® It »ttlt 'fet if «iBdk, m «rrt.ag«a!@at eowld 
not %B ©at®. In seae rmral artas, rtlatioa-^ 
ihlpi •&!•# safb Ifcat, tlie riiouraes ©f my and all Qf 
thi sous aoi -tangiitiri ©f » fmmilf mm QonsiAsrad t# 
to® rnrnilitm# t© »•©««• tilt m9rgm&j •a«tts ®f my ©a« 
®erter. This woult Inflatoie the raliagi giirea t® 
S, f m& W. i3ep#allai on th.% iseial aai. ptreb©-
l©gis«.l rtaftioag ©f am laiititeal t© Mf «aTli^.e»®Bt, 
the®# rmti^ag# vilX Indlealt m# varialio^ai in dl«-
smtiifaetloBB •asilfiiatelt t© •ash 
'file Iffiportaatf ©f past §Ep«i?l#»0e la mmmlfs  
•Atflsloai li«L» feets pelfttefi o«:l W CI#f^ri«sett--Eo®i®ii. 
•50-
The classical @f @h©i©® 
the homo eoonomieug as having an invariant in 
il«antitative terms, indepenaent @f hit past 
ticperieneea. The intermediate posltloas 
aiopted before the ultimate equiliteiuw was 
ftaohed had, in the olassical theorf, a© in-
fluenee upon the pr@©«M % which the etuilib-
riuii was obtained. Smeh a point of view led 
to a theory that was ttot only a poor appietje* 
i«ation to the eoon®«ie reality but also 
essentially different tmm it. ienaat •ourves 
wsre considered as depending solely upon in-^ 
@®Bie and other prices, and when attempts t© 
obtain statistical demand curves valid for 
the next period failed, economists turned t@ 
challenge the constancy of economic laws and 
implicitly the foundations of any eeono«i«$ 
theory. The above analysis shows that those 
attempts were vitiated not by a false stand 
regarding the constancy of economic laws, bat 
by the ignorance of other possible shifts of 
the demand curves, distinct from ^ost ©amsed 
directly by a variation ©f prices or of 
Inoome.-^ 
Oariap^- llieusaes the preble® of deciding on an 
insmraaoe pdlicy in coimectloa wl^ ^e .su^ested rule 
fo*"' deeision^^wsJteittf of naxiiiiiinf the esEpected utility, 
lis analysis is dtsigaed to show that in the prooess ®f 
iiftxl«l,sinf utility W10 deelsion-raaMer can rationally 
pay wore than the cost ©f the insurance determined ^ 
the ea^Jirieally observed rati© of losses, lis dis-
©ussion of the prtblt® considers the rslatlonshlp'of 
^ aeorgessu-Roegen, Nicholas, file 'Mieory of choice 
an^. ^e constancy of economic laws, the ^marterly 
Journal of Economics, 6^:13^, 195i-
^ Giaraap, luiolph. #p.tlt. pp. 
-Il-
th# two - th# «©:a,fy valat ©f tto« iaswaM# 
lt«» and tte# m©ii«|r Tal««/©f tfe® t@tal the 
€i®isi'©iiKffl«3iiF ©©niM«pt€ in tf kXg w.tillti' 
mmlmiw&tiom,. 
®iii analysis It ••gla««' it ihows tfe#*! th® 
i«®lsi©ii t@ iMiM %a«®<l ®B'Malf«i.iatio!t of mtllity 
eaa rational «•#» If - «i« aon»y/falme ©f th© pr#aii-«Hi 
ts highty than:-tli# fa"!.# fey th@ ntiffl¥«2P , 
®f l'ag-ui»f-a, la 'tht pr-t^o-tit 
il«©ms«l6E the f&et©?# €#t#pmliit 1ii» mtim&tm 
,@f ia tttillty la «aeli •'.W© 'lia«ie 
•.eoBili#f<«fl0'!ii ar^# f«pplt»tiit#a '%f tl»« aiiltlQU ®f 
of th«'teisilrl© alttfiiatlTf liids @f' 
th# prewliia l iQi®! '  'aaf i  f l i t  mmmmt ®f vQt>tf  ©v«f the 
possible l©f«: df tli« iasttratelt 
O. i;n-». 
(1) Stlations alyayg. 
thg pelloy. 
Ofti# III-I 0ai® III (shoiets "^ith liair# «»•. 
iiE0im ©f #1® mtem'&l «¥#»%§)• it ©n# ia 
whleh-a "pmf# •tupaftfy* %& iaii@at«a, 1, ®, th» 
i«el«ioii alKafi fall® ©a @n® ©fesl©®.,, Hiaa ®a 
@ii§ oli0l®« ® al» ©# ttit tlffl#-. 
fAMM i 
Lou/ 
OrttMag efA, i 0, ©. 
A >  @ >  
•Miteiii, ......S^ ,:i,, .P.ffi,lm,y,ffi«|. 
lew 
Htfasf poiis'i- A 
.A0©«pl ptli-ey -... , i 




Itolmaii: #f Idss « Q 
It til® ftflttet df 3.©«f«s mn. M arfaageA Ateort-
lag t&itt tte.# i« 
almyi a#©:«pt tiie polief • time® t&« •&?©»§«• lo-tt ia 
!*•©» fefasiag (A ©r S) wait aiwftye 
grta-ter maa t&@ »v«i*&g« loss fr-©* .-a^eeptlag, ¥iiith,@r 
tsitraetloa mmm ©-!• B-©t ftoti aot mttmt tt.0 -teelilisii. 
PerJasp-® aa «xpl»ation of %h^ twlartleat gl^e-tt ia 
Ibis Qritplag wsttlt .aa&t tte# tsttraiaatiom tht 4i«. 
isl-ii©.» A gtts gptaleit Talm-t, l^foftas-® 
of tbe mBla#tipr«4 ite» wealt "be tht grmtmt 
3.018. S feta mm talue l:|i«rt I0 a,o ©hwagt is 
§ m»d 13 apt ii«t Xossts or gains in satis-
fastioa ¥lai0li arls® b®0«-ttie ©f tii® Siffareao® feetwetii 
f aii4 ¥. e is a g-r«al.er lats tliaa B dt-
Btrmtiom ©f tfe® itt® brisgs adu-replaeeaM® loss®! 
(1 ) .  
thB &mmg» lm& imm ftlwaya i»@ftt,ging th©- pro-
posit pQliof i@ alirar® grmt^r^ m matter what Mappena, 
thua that trom mmptlmg the polie^. 'fiitrefope, 
tili .©iioico qt &@e#ptliig is ttrietlj t«.t#r«ija©d, and in-
di@Atii a. piiF« itrattgi- (acofptiag 100^ ©f the tias). 
Hit aiiigasfiit auatrioaX iralmes, m la Tabl# 9, is 
ttot atensaarF itttnainaey., but aaj aoa# to il-
Ittstrat® til® poiat.' For this iolmtloa 'P is always 
greattr tiias C? • W). fhls ®©a»,s 'that the in-ooae is 
lilfii. taottgn m that the lois (P) froa ftrtgoiag alter-
tt&tivt pajpehast®, smeii as food ©r shelte:'!', i« aot a® 
higH #.« the lofi CD of the ite® if it is 4eitroyt«l. 
A negatiT® valti# in ths iafiieatei att satis~ 
faetioa. 
fms i 
b m m 
f m i  
W SS 4 





4 •- I, • 1 » 13 
B « 1© 0kmg@ ia iatiifaetlon ss 0 
C s l  +  f . f s ^ i  
5 Sfe ^ W 31 
JfJlMftf, Me.t Destms-ei. 
a ». 
C « >mB 
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Solutioa: A@#fpt tli« poliej 
rnximm ©t iQm *• -i 
-SMiMB gating always mtmim 
fmi 10 
Grdtrlag ©f satcoatst 
0 > 1 > 4 > » 
I«Q#S 
• .: __... Kew 
.:u,,l..,..,„. „:.,••• mxim& 
le-fiitt pslisf A i -A 
A§o«pt ftli®!- g i G 
'0eliiw aifiisft A i 
Solntlottj • Itfafs til# poliei' 
MailiBaffl- '©f mm » a 
If til® Taltt«» of l#si«8 &m b« mwrmg9& aceortlag 
to tlie mMm ©Mtriag ia f®M« 10, tlitii t&© dieiiion 
li 'tetirffliiitt • ftlwa^® d«@i4« agaiEit to#iag insurtd 
aaier tM® p@ll<sy. to #,xw^l® of a sita&tloa im whleh 
this atiigaatat of ifslia®s ai^t 1® girm wait to® th® 
daelglofi on an laaaraiae® palioy #a m Itea already la-
S'iir®4 for it® ftll woaey vatoe, astmiEg that tfeis w®r® 
fOieiDl®. losiis Cf) frm f@r«golag alttraaliTt 
satitfaoti0iia bf tisiag th# nosty fQr Isauran©® m&f toe 
-ii-
Mflii, sat.tberi ii mo werry (t). ffe« possllal® loss 
frea ptftt'tlng It taall, sisat ri^laotaW# 
ih) ifl «lr«aiy eo?®rti toy ©tii,©r poll©l#s. Tfe# 
msigm&mt $t Bmewie&l r&lme§ might to» gives as in. 
fafelt 11, 
,, f AM U 
LQ88 
L s 0 
F « i 
i » 0 
I « 1 
A « .L -f i s 1 
1 » io ©haagf * § 
0 » i + ? - ¥ s f  
B • p - f • 6 










Soltttltni Itfai# tht p&llQj, 
rnximm t.xp«etatioii ©f l©s® • x 
Per it s©«ssint exaaple in th® dtelsioa is 
itrielly d«t@Faia«t I® mtme tiit polioj, eeniidtr tli« 
#.faliJi&tion.s ifhiela aigiit gi-rtn to the los®«® in d«-
eiai,ag wfeS'lihtr. tt ins'itrt «n itta already lmmT9& for 
-if-. 
part of ill fall mlwe, say ©0^. Sisr® mm sea® losses 
if Ills • ite» if liQt ias^is*#A •aaa«i» tb© .©on temp late# 
poliey for t&t •ptmlniiig 10 , bat tli® losses fmm. for®-, 
goiag &ltes«aa.tlT® smtiifsstloas mm to Ist nuoh. 
gm&ter. . f3i« ati»;ei*i©al T^ats la this fxaaplt might 
at in fabi© IS. 
I. #» S A » I, + i • 4 
•p » e B • Mo dmag# iB itatufi • 0 
0 .» i' + f - f • S 
© » ? * ! • §  
W « 1 
1 * 1 
E©w 
i ^0% mzima. 
Htfatt peliey 
A©e^t peli#!" 
Solnimi iiisias 4 
4 
1 S 6 
SeltttioBs Effas® III© peliey. 
M&xiaw fxptetatioa ©f l#s» » 4 
A third txaapl# of Sa.®# IIl-A ia wiiiofa tfe« €t0lfioii 
is striatli" dfttraiiaed to retme tti« propoetd pollof i» 
*.§6-
m tlaple ©f tM §i%n&tkm is wMeM m 
iiiittr&aet it oat ©n, & valasM# Itta, tIse destriae-
ti©a ©f vhiefe w«mli »eaa a ttflnlte I©as la eatlifa®-
HioEs iL), aot ofi wfelefe mer# 1» asaildemlile- wo^ry 
OTer Its .p©fsiM# teityaetloo. *t tfat sem© tlmf ^ tfe« 
lamdgtt Is «# rtftrietti tte&t paylag th® lataraEO# 
pr®«iii» C?) »«.j mmm a gi*emter !©«§ is f©r®g®iiig al-
t®'i?»atlv« gatiifaotisog- Ctaefe ag foot ©r flielltr). 
imerleiO. faltt#.® for tuit algHt tot &stlga«t as 
la taM© 13. 
tAM 13 
LQ8« 
L a ®  & » L + i s i 6  
f * 11 I as. B© efi.&»g® la stalni a 0 
f « 4  S » i  +  f -  M s S  
l a l  S s s P ^ W i s f  
^ rm 
Paltry#!' JatPaatgoyM mmxims. 
Rtfiii# p©ll«y i Q 
&0©.ept p®litf .. . .i .? S 
CgiiasB alula®. 6 O 
ailmti©.iii M§tme %h% f©ii«y. 
'mzimrn ®f lesa s 6 
Mgttegai© 'tkftt. M:ita tht, 
M JLaiisi^ Mm $m m 
m.mmm- us a»ii:a. "imaSlz Msalsai"., 
prtfiO'ttt. it Jiitf latieat&i in t&® ea«t 
9f latiif^-s« «iiag tti,t prtaeiflf #f atttialsiaf flit m&z-
imm &tii»ag« l©«s, tfe&t Ike selatisa is nlw.a^ya ttjpittljr 
4«%«riil-ii®A, 'Hiit iitani vllfe a «9i?t&i.ii ®tl of 
®irtlaatloai ta tn® fotsible mt^mm tmrn rffpgiog to 
tak® tli« f©ll0f ©r ji@0®ptifig il, til#' Immt itterag® l©.'®i 
will if IM® i« MMMM SliBSlflg., rather 
tii&a rt^slag part o-f the tl»-@ aat wttptlug part of tut 
tia«. Aastlier ®@t ©f Tal«ftti©as might iadieat# ©OEfit&ist 
mmptmm o# tht poliey. fm ifa^aa aat M©rgta»terii^ 
ksf« pr©¥«t tfeLat til# oli0l«« li ttrietli- i®l«raiaet whtii 
th© ttiniam ©f tli# row aaxlaa ii ia tkt »m$ ©til in tht 
t.&M« as the a«iat» of tfe® eolma aiaian. la ®rt®r to 
ai#'tbtlr prttf fe>r tti# ttattoent thmt all eii©iets, rtf&pd-
iag wHtttotr ®r aet t# ln.»iir« ®r« itrlgstly teteraiuft for 
A par® it is to pmm thmt ia .all 
«as«s in t«elil0tts ©a iastirass# the alaia» ®f t&t wqw 
1 Wm mm& Morg«„itfrft, df .®it. pp. 9S»110. 
•@0-
mipcl»a wiil always fe® tlit samt, a® '©i® naxlaw @f tbt 
©ol'fflan alBlaa, tkl@ @aa b@ a@»t toy aistaiittf that thi 
tis-#atlifa0tioa.s resaltlof fr^a the d«stinx@tl©a ©f 
th@ iRfiormM# lit®, no «att«P wiiloh ®li®l0© ii mad#, 
art th&a tkt •dis§atisfa«tioai fr^a tht posi-




Cl]l Lit « Ike aaoant of 4ii«atisfa0tioa 
mter rtfosiO. l>y th© oatoem# 
freii 4#stru©tioii ii grmtm tfeaa that 
fro® m d«stractiea. 
(2) Let € » tUt &a©ttat ef Aiiiatisfaotiea 
aMtr a@0tptaa©« by wkleh tii© €>«te®«« 
fr©» tistraetioa is greattr thaa tfeat 
fr®» m i«strtteti0-0i. 
Row 
iQt S«&tTOyet Itotxiaa 
R®3^»« a -I' !>• a a 1- to 
A00#pt & • » ' € .  C  ®  +  i .  
q^lvmn 
»iaiffla m h a 
©r @r 
© • i, @ 
eoaMaatioai of tb# two eol'iMa'alEtam art; 
I. Ca 'fe) Cs| 
II. fe't t) aai C©) • 
• IS. te) tot •!©) . 
If. I# 1- '4|. aai. (s) . • 
I. If C* •»* «t Ca| «!•» tk® eelmaa aifllMt, 
thm (a + %) ii til# mlRimm O'f llit ?«* naxiaa aat, 
f©r«, tti# Qt the mm aaxlaa «a€ aax-
i®aa ®f the. mXmm. mlnlmm), 
II, If C© 4- d) itat |e) ttr# tfet mlmm ulalMftj 
%h&u {&•¥&) li the ©f the mw aiysi*®, aat, 
fert, tfe« minXmtkx, 
III, If Ca t'b) ®jid (e) m9 tk# edlma «lai(a&, 
tlieia 
(1) t fe) > .f 
•@p (2) < « 
Slii®.# 0 I® the. »:l,«aa alalaiw,^ « > # ttorefor# 
h) > ©, feine# (a + %) i» tht alaiaiye. 
If. If t t) m& W mm the solinia ainJjia, 
tlita 
{II C® + Al > a 
or it) C@ < a 
Slae© a Is tkt ©©liaift aislfflw, e > a, tlierefsr©, 
(0 4) > a, fetiiftt I# -f-'i) I® til,® aittlMiac. 
-S2-. 
gate 
U) m^nm smM im M mt MIbt 
mmm tl Ibi ,im«f zssal-
ia 'inmrmm tfe® i«©isl©s whien will alalalEe- lH® a&x. 
laa» sveragt lQ«a 1« alwys •trielli' i.tt©r«ia®t indieittlag 
* flips stffttffy - fer eeastaiit a©6ept&iiet-Cwhsa 
F W it Isisi %hm L), ©p fm mmatmt rtfaiai (wli«]a P - w 
1® grtater tiiaa 1^). Sweveri is a factor lAi.m eaters 
into a deslsl©-!! with rtgart to wlittli®r t© mmpt a pelley 
wiiiah h®t« aet 'feeta ©©nsWirit. -fSaifi ti tlie «&tl6fa©tioii 
fro© hmlng tilt Fight tfslsioaj &r mmermlf the 
di®,imtliffi©tlo,ii, ©r mgrnt^ fp®b • tisirlag aste tli« wrong 
Ateisioa. Tti& rsgret &t &@§eptlag ©r rtfttslag tiae polity 
tfipema.® m tfe# tiffereatt la the tstiaateA loatti Mtmmu 
the tir# dMisl^eas, Ifeoi-t atelsioiii im wiitek tli,t p«rsoa 
i«eidisg wiiHtj t© ag© t&e regret priaoiplt fall l»to 
It) -feliitioa isftleatifig m%mpti&§ m€ rtftislng 
til® •pollsy la & fixei rati©^ as iatleatet lay tfe# a## ©f 
a raii4o» MvXm. 
la the ©aft- la MliieE the t«6lsioa wai dtttralnti 
islway# t©- l»« ltts-ttr«4 |S«i# III-A)a r«gr«t tAllt ©omit 
fes it! up for it m& InAleatst ia fafel® IS, flegr#t. 
t » .1 
w a # 
W w t 
1 » 1 
fAitl 1$ 
• A « I. «!*• i «• i 
#har^® J.a » 0 
0 » ». + f - f » 3' 
1 • f f «• t 






Selmti-Q-Ri alwmf9 ae©«f"t policy. 
MaxiTOii txptttaflea ©f 1©«« «» ,3 
B.»gg»t 
I»#t jp- » ^ «f ptfttgftls A* • A - i « 3 
1 - p « f «f asetptaaett t» » »© 3?«ir«t 
•0» • Wq r«gi*#t 
II ». I? • g.« a 
" ^ ' ' ' ^ igl ^ ital 












f . 2/5 
« i/i 
imm r^gmt- prla©ltl«J Sefut® polley 
t/$ ©.f tiie tliiij p@il©y 3/i of tb« time. 
©.3^«ela$i©a„ ®f regret a«iog Ibe sela-
tiiifft • 1 l/f 
laxtoaii «3^tetati©n ©f regrit froa always &#« 
©«|)tiag « i 
fh© assigaatat ef -falm#! la the fahle 15 Remrmt rtsalts 
fr0« 4@ter®l»iig what the a«t Isssi Is, kaewlHg what 
th® mmtfrnm of tht 4titrtt0ti©ii is. A is the r©-
g.r«t 0r& r#fasiag afttr atdtietlag the l#ss which , 
wottld have ©©oarret if the deoitioa had he©a t® aee«pt 
the poliey. G aad M «r# utro htoaase the d®«i«ioa. is 
right as t® the ©oo'arr-taet ©f t«stra©tioa, and thare is 
n© rtgrtt. D is tht regret in the 0ir®iit ef n© dt-
itruotioa dm© t® l©@s ©f alteraatift satiifaetioai 
froM the •isan«e«§®ary mse ©f the prtnim aooey f®r 
itt8iiraBe«. 
Whsa, th« loss altsrnatift satiifastioms ©amset 
hy ttsiag th® aoRty to pay f®r riil: pr@t«otioii (?) is 
®qml t© tht worry ©r dlssatisfmetioa ov»r th« poas-
ihility 0f loti {•«), i.f., f « W, ther® is no r«gret. 
If it is mt p08SlM@ to itt «p a rtgrtt table with 
m t 
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with &mf Qth%Tt fal# lia« aitsagaei, %hl& 
pimhxm ia kts mtk, 
' t*) M JM E&iM. Si« 
ietarmiaatioa ©f l&t •rati® Cp| -for aad 
Cl-p) f#r 'mmptmi'm^m^ !« aate by eqmm%kmg tb.« 
•raltt#« 9t tli®- ta t«ras ©f wgrtt whiQh mmr 
if tli»r@ I* itttrtiettea, and If •t:ii®i»® Is m t#-
mtrmtim. 
Let p «• lb® ^ ©•f tiati t© mim§e; thm'.l-p' • tfei© ^ 
of liaeg 1© &0©«pl. 
^ foa ie-BMaaa ant lferg«a-ittra, , pp, 143»1S6,. 
^ Waia, A. Po^aatationt ©fa gfHtriO. ©f 
ifQuential deeislua fiiii:etto.iis,, l^QH-sattrlea, 
1 0 ;  2 7 9 - 3 1 3 ,  W4f . ,  
Gtatistical fiedlsiea fmatisas, Mm 
t&m, fiisr, 1950-
Statlstleal tm&tlm»., Mmle 
#f •Statistl®-®,,. l©4i,. 
Statiftt#tl dt#i«ioB ftaaetloBfl -whi^h 




Bi i©t DtitroyeA' 
A B 
Amo^t Cl-p) 0 t 
fetal loss If 
dsitraotion ©esaw 
f©tal l©is if 
mo testjpttet4©a 
pCA) * Cl-p) CQ) • p iM)  +  CX*p)D 
pU) +' e - p iQ)  « B « pS 
p(A • 0 . i B) s 0 • 0 
p S B. - G 
+ D 
Vi%h the gimm 4a fsfel® If M.mmt mf 
valm# ®f fm dt'toy tb.® fieimiiia xm 
m i/S (1) P- jlj ; jgj . (0) 
m 1 - p - 3/i 
fhe pp©0«Si o'f -tqafttiag th® l0s-®@s tr&m d#-
Mtrmt lm  m  aom-a#s t ra i> t l sa  f r t t a  t l i «  d t e l s ioa  fmm 
lilt laflmeaet of the ©©owrtno® ©f 
ffltaas tfast ng, g&tter wfa&t tepoeni Iht itciiloa-aaJte? 
ii tli@l .m® !©#§, in jp«fret will 
ii:©t bt fpsatti" IMte « mrnQmnt - asfi it may toe 
»u0k l««i. 
4lg®l»p«i« pm0i mat this mlm® of (f) glv«s 
th® alaliiw valt« ot %m mxlmm mpe^trntioa of leiti 
til® Talmef tet glf#n m In f&M# If., 
If 
legyet 
(p) ^ @f r.#fa#^&l.i 
(1-f) » #f #©®«p|.®©e# 
if) • ^  
(1-t) • $ ©f a© testraotisB 
• . ' ' ' ^ ' pt . i»i| Row 
' ' .". ggtlroytd mt timtromi. iaxiw 
Effes® ' f 1 0 1 
4©©®P% 1*P ,.0',,...., Ml . Ill, a. ,1; , ui .iiii..i.i. .,..ii||nji 3. 
Oelaiia aial*®. •§ 0 
Solatioa; Btfa®# 1/E Ife® tl»«; mempt l/g 
Ikf tia«. 
m%lmm exptftatJioa ©f loss » 1/2 
flit averag'® l®is CE) In tt%er»l!i«(l aeeording to 
the fQll©wl»f 
s • if) tf) (I) •*- fCi-«i)C0) + U-p) iq) (0) 
til « l-p-'t 1" ft *. 2 -
f • 1 - p « 4- I-P 
FiMiag a valtt® ©f p t© laakt t^e ieit Sti® t© q ©faal to 
Sir© mtafti f*0 ©teffi®i«at ©faal t© 
(S p-1) . 0 
p » 1/i 
ikta p « l/E 
1 • q (S CI) - 1) 4- I • I 
l»ft 2 « aa !» p to eliajatg® the a^erait 
X@@g Cl). 
2 mmet ii&v« » Tulat s@t t© ser© and. tqual to 
lets tli&ii I slaee |> #• S ©aaa©! h9 greatar tfeaa 1. 
E ©f l©si5 » f. T 2Cp ••• 2) - l] • l - (p+Z) 
• t [211 -f Z) - l] • 1 . (I+Z) 
« •§• + 2q2 - z 
m §4' S (S(|- 1) 
If t %#e#«i«s tfaal. to ©at, lliea III® grmtmt^ l©## 
wMeli wo aid te# woal-A § •4' 2> la. .#i»t€r t© 
a.akt samiaw (tvtrmgt l®«s ttie aiaiiaam, l| S) aast 
lie »at« a sisi«iye. It it a a.imlJKia wlitr® Z »• ©, 
iftnod sx Jillt Jit sMala 
Ms, mluti&m. mm'p#r®#atag# of tls«s U mmpt 
OF r«fas« %tif pellei' ia |jy finding th® 
walm of p 8i l«di«fi.t«tItt stpflloalloa d.«peMa m 
tfee a:a# of a ?««€©« &mim tmr AmlMmg. m&t ll»f th§ 
tsiSlslGH mst tj# aMt, If p « f, tatto. it raaSoffi d®Tie® 
aigfet fe® a la wMcA tfesf® art tfeir#e wMt© aarblss 
aiit oii« 0««, all 0»&©t3.|- mlike #x0«pi fer their 
eoler, Hi# laeK i» sfeakm, sad tlieia -lipped so th&t om 
Bfti»ble ©aw fall •oat. If tti« tela©!- ea® falls ©.ut, the 
policy l8 rtJ-teledj' if a wklte oa© falls O'tit, tiit 
p©li«3|- t» aee-fptti. A tsbl® ©f mmdm iimh§rM i&ight 
hw ased m iadieated hf a ttEt1i©©fe m itatiitios.^ 
U«iag the itmerieal Tal,tifg ©f ©etimated losses for A 
aad C m»ft tlit ©altolntti faint ©f p, tiit aaxiauie avtr-
age loi® wbicn tjb^e pe3?i©a e&a ®xp«©t is 
pi&) t Ci-p)lG) I #.r &tt «fasi * piB). + Cl-p)D. 
TWiatioB ia tht rat# ©f dtstruttioa Cq) would 
net efeaag® the teteriaiiiatioa of p slae® tfet valttt ai 
dtteiiiiaet glT#» ttoe alainaa ©f tk« aftxliiiffi itvtrage 
»f»l itidtptsdtfil of I&# mtt df Asatruetioa. For 
e%mpl^ with »lli 18, wher# p • 1/Sj 
Sii«t«e®r, 0»erg«. Statiitie&l 4tli fditioa, 
p. 10, Amm, 1mm^ lm& Statt 0©ll#ge Pr««®, 1946. 
S • I 1/3 • 
If I, ,1 ^ {!/•$) il/m l4| • 
M/Hl/2} i2^ 9 4/i t E/3 • 4/3 « I 1/3 
Ifq. 3/4., I irtgrtf) $ il/m i3/4) {4) • 
g/SCl/4) C8) • 3. + X/3 « 4/3 • 'l 1/3' 
f^S li 
^ . . Bow 
,,,' ...l&jjJi.CllSI.ii Maxima 
p m %/$ Refmi® 4 0 4 
1-p, • g/3 Aeetpt Q , g ',..... S  
Odlm ffiimiiia 0 0 
Selati©®! Refui# 1/3 ©f tlie aeQ«p'f' 
S/3 ©f tim©. 
»xi»aa «xp.®®tati0» &t Jp®,gr»t « 1 1/3 
C®) MmittatlQaa ef..tM#...g&imM.Q;-ii.' It mmt 
l a #  t o w t f e r , . '  t b t  i r a i a ®  © f  i p )  wm 
myth.^ asiuwptlea tlim*® wm .hq lafoiiaa* 
tiO'fi eene.afftittg lla# .fml'ite ®f Ct)»' A-, tlf f ertat faltae 
Qt Cp) eaa ¥e'f©tiai, whi'oli'-'Mlil gift .a saallai* ®uiairaat|' 
@f aaj:ia» averag®'regrtt-if li a SM^JtetiTt 
pgiofi probateillty giirttt, tto® ©©ewapreasa .of tt* 
ffr«etl0a as ia Sas# II. Uslag faMt 18 for ao exaapl®. 
if 111® 0eo«r»aet ©f (f)' It kiiQwa t® 
My# a prefeaMllty @f ott«, tbes a tftla# ©f Ipl » 0 
will, gift at gmrmtf of ® «iixia» avtrrngt r-tgrtt ©f 
««rQ., ais ii l#i« %h« I. 1/3 aftrag# rtfrtl 
pfiTioaflir foimi t© -tet th# alRimtta, ga&r&iilf •of tkt 
asuisiia .nftrag# rtgr«tj astaaiag oe satojtitivf ^ 
prieri. frete&illti' f@i* ©eearreat# •A®s1»ra#tioa. 
As prefioiatli' Ihtrt i® » that 
&mh tiae m&m tii® d«sisi©a ii# will lesl 
tfet leait Clteftft ttoe Iwmt r«gr#t). It is p-6s»il>l« 
teal grtattil mi$h% ©sear tii® .firsi tia# 
t^# «ix«t wms ©r that it wmM qqqwp 
the first tw@ it «s tistt.- ttm $mrm%j Is 
thai tlj« avtrsgi, or tht »®ani of t&s rtgret, will li# 
th& Itait. 
It has been coamoa mmg eeoBoaiits 
to insiet that the means of th§ m^mtM 
of comaiodities are not the onlsf 
of their joint distribution that art rel­
evant to the man's decisions, i«d posiiMy 
not the aoat important oaet, aad atteapts 
were made to specify which aMitioaal, or 
alternativi paraa®t©rs - e.g., tht Mgiitr 
moments - should he considered. ttekt«« 
writsrt, ®g.I Marsehak, Tlatn@r, &ftm 
failed to make clear that the atatement 
" th@ averagt aaoaats o.f gooda are not 
alone relevant to the man's decision" 
does not contradict the state,aent that 
the averag# utility is aaxiaistd lay him. 
The latter propoaitlon peraiits, in fact, 
relate "risk-aversion" , ^advantage of 
Alverslfloatlon", ana si^aliar concepts of 
tilt older asset theory to the properties . 
Of ttie utility function of sure prospects. 
fli«'Spf«ial cast of tfe# mftxlaiialion of utility by a 
Ittftfeler if. hy Fri@§mm -mA Savage.® 
mt'att of mMm deYlo# witfe %M 
©aleal&tet wlmt of f, tli® itcltloa alglit be. to u.«t 
e. pur# '.s.trft%«gy, In tlit iase illttitr&tet by'fatoi® 
IE, tfet p«r®o® Setliing niglit al-ways cfeoose to 
c@|st, ilaet the grmtmt potslMe loss In regret, is 
tMt reittltlag- from rtfttiml. If iettrmetioa never 
o©§iirr.0t, la a pegsitollity if there Is no la-
formation with. r#f®r4 t.e tte® oooarrencf of teitriiotloa, 
tliea't^ t shoie® of alw&y-g acctptlag glir«« & regret 
®3Q5.®stan©f wiii.oh hm a mmimm at©r»gt falme of g. 
aiii Is greAt.er tMaa tke aajtlmiw a^trage regret ex-
pec I. woy Cl l/i) ttiimg aixeft ntmtMglm, 
^ Il«rsctiiil J, Ja0o¥,. Mtlon&l "te#lift.fior, ancert&ln 
prospects m& aeaittmbl# atility, Econonietriea, 
li! 11.1-141, IS so. 
 ^ Frietoan.., 1. -iiftd savaft,. h , j .  op,©it. pp, g93-2i'?. 
My mriatiea® Aa tha 
amemt Qf wmitrw. BQlmtiom iaileating alwa.!-® assdptiag. 
fte« oimii of alxei slFatsfl#i t&t dfilslon 
©a® ©f ffiiaiiilsiag lb.@ asslatia Aissallff&tlioa (rtgrtf) 
at haYlag ehotta laioweetly. If tlitrt i# a greal dsal, 
©f wofFj W tg slaoffc to P) toaetrfilng t&e 
p@ssilil§ lois 6f tMt mm ef Insursfel© ite», tfeta 
th©r« wiil b# l:®i0 wgrtf at fesflag siiotttt to a-eeept 
t&f pollo^, ant tli« taM® will appre&i^ ©Xsstr 
and oi©8«r t© ttie p«p# slpAlsff ladl©a,tft fablt 19, 
wikieh wm ®«t % Inftlostlag lestts ii s&ti#fa®tl.0E. 
If tm tissatlsfaetloa fmm vmrf t^nals a^r is greattr 
tiim ts© ti«fla-titfa0tl«» fr» lesiag slttrastlTt- g^oda 
aad s€rvi9»®, tli®a tiiei?© will be fto- »t liavijig 
ehosta to mmp% wfeta a© atst«,ttioa oQears. !Sfe® 
tltttatloa «feta 'f <• W Is iilttst,rsttt %y H©grtt T»M« 19 
whleh siiowe & ainimm and tli« i&»® pujp® 
strat«gy &s %hM horn faMt 19 fpd® vMtli 11 is terl^eS -
always aesipt,. 
I. a ® 
P » 4 
W • 4 






A » t • i • 6 
i • io ekmag# la statai • ©• 
0 *. N f. f - W • 1 









SoltttioRj M,wmf§ mmpt p©li©y 
lamAaaii^ expestatlon @# l©si «1 
SsseS 
A* S A - 0 S .§ 
B* • io- rtfr®l 
0' » is Tf'gpel 












S©:latl0Bi Mwajs aee^'tpl peliey 
*as4»m® of mgmt « © 
If the worry oftr p@tsiW® loss i® great®? tlmn 
Slit €iii&$l®twtA6a ff®® l§iiai alteraatlt® eatli^' 
fsetloiis %f payiag .fee ^mmim C«,> P), tfesi"# l« bo 
,r«grtt at tofiag pfcit tfee A mgmt tmhle^ 
Sftrifai la tli« tiisal way, ao tls*. 
o,r & aft frm aaetftisg 
tlie polley, ^uhethm tiitrwttoB ©esw« m mot, 
fms ,E§ 
LQ8® 
.,:.l:„.„'.' •,.:.,:Mfiiay • ^ifcuima 
Refus# 1.1 ' 0 3.,! 
. »4 -3 
0©l.«s liiil,»,ii • -S -4 
ioiatles: Acoipt pelley 
toxlam «^«®t&tloa ®f les« ;# C^3) 
mmmt 
A* m 1 » Q m M. S'-* s 1© rtfret 
» 1© ptgrtt B'* «. .p - i • -.4' 
Rw 
:".V DtMtr&yii.^. Mot Pqgti*oyfett MaElan 
mfm9 U Q . 14 •• 
0 "4 0 
0©laaa Mlalwa 0 -4 
Sslatloai 400«ft peliey 
Iftaiimiffl fjsptistatioii &f r»gr«t « 0 
• Saltttloa. Ifttiealiiig a^sfptlug «o«li ©f th9 tlaii. 
If f li @alf tlifWlf lt#» ttiaa. F, llata tli« 
®f p 1« irtry §mll m€ lemt®, praetiaalli-, 
t© a fgFj r«rf 0110l«t ©f r^fming th§ la tiit 
f©ll#wl»g the mmim ifirie© a®et wouli. liidi. 
®&tf Ftftiial .l#is turn ^ ©f thf tia®. 
h »•. 31 
J? II 
* « m 
n  m - t  
fm%m ml 
mm 
4 a L 4 » • % 
i « '»© eh&aft In «&tl«fa®tl©a 
g a I f « t 
B • f -• W » 1 
ll®ir 






Stiliitioni Aea#!}! poller 
tmptttatl©,!! of Itii * 2 
t#€gg.l 
1« A 0 a 
B» 2fe »© r®gi*«t 
@1 « its 
©1 B *•! 
' 'let'legtyoy#!* 
p S 2.8)* 
Ae®»pt 
(i-p) « 97.sn 





Solatiom a@fus« 2.Sf ©f 
97.2^ t4««. 
Maxiiiiili «3i®t#lmtloii ©f rtgrtl » .9ft 
•?9-
Bie gjrsatir ilffipeace fetti/ten P if, m%eii W ig l.tsi 
tfean me greattr tfee ana ttos greatti? the valm# 
#f Ip) ifi witng fttlitt itrmt«gl@s, 
Sslmtles ifidioatlag rtfmilng mo9t of tfe:« tlm®. 
If the iiiiatisfAttloiffpem hatiig to -pay the premim 
is 'largt'itni th@ mtfj OfMv the p©fgiMllt|- of Ims It 
m&ll,. thea tb§ wmAm itiPlet me^ weaia ha?# a rati® bt* 
%w«e i i  l aa i ea tor i  f&r  F t f t i i a l  an t  aoesp tane f  
for FifMitl, Im the ffell'Siflnf escai^lt the i»aa4@m 
•liiti vettia initeat# fSf if 
fc s 1§ 
f s 10 
tl 1 
I 
R»fm«« 11 t 11 
1© t . 10 
Q&lnmn liaiwft 1§ § 
tmm n 
Lofg. 
^ 4 1 » 11 
% * »© eli&agt la iatlgfmetlta » © 
f « f 4 f « 10 
'5 •« f W »• f 
mm 
'' "ial' Ptyffjytl' Mail* 
i©lm.|i©Ei, A®©ift tii« polltjr 
MaxiffiHii »np«®l*ti6a ©f l©ii « 1© 
•SO-. 
MsmmsM 
A« » A - 0 * I S'« * is r«,gr®l 
B-» « lo jwgrst n' S B • 9 
Row 
Mot Ptatroftd M&iEtoa 
R«fm®0 I q 1 
p » .f • 
Asstgt § i • i 
SS , 3L .•|.«.i...il..iln...r«ii<.-"i .1.111 I. 
Gol'autt Minima I. 0 
S©liftioai tefus® tf tM tiat; mmpt 
10% of the tie®. 
M«1kw- fxpeotation ©f m%mt « .9 
ttli ©aie, i® wM'#i Itoe i,lss«.tiifm#tloa ffoii fe&Tiag 
tO' f©'r«g© aiteraatiw as«t ©f tfe® .aoatf is af gi^at as 
tM w&tTf of®r poislMe'losi,. i® tli^ tllaatioa in wMefe 
aaay ^toplt fiat tteeas®lT«s. It ommu ••wh9n %htj &rm m 
eaeli a Xlmltet tetidgft mat trsusferrlag my to rltk 
prottctloa ewatts a feaMsMp, er wfeta tii«y'liaf» stemrat 
eaoia^ pj«t#«tl©a m that th# ommrrmm of taitraetion 
ws.aI4 not trtatt a flamalal eri-ii#. Mitteat iialag the 
solatioa iRtlealet hj faMt EB • ftegrat., bmt Miag &wap« 
©f the rairit at ©hooslag woagi the parssa aight ©hooa® 
to rtfttst tht policy mem tim, fh« ««latloa offer# a 
afthoa of alaialEiag the mmximm aaoant of OiitatlifaatloB 
la tsrmt of ragret, hf rafatiiif tht greater part of th« 
tl»«. 
»81-
tlii aii*atiffasti©ii tmm pmyimg the pp%mim if) Is 
larg®;' m« woyrj ovtr %M pos^glM® l0$s tafill, m& th® 
gftlaat# ®f tlie la tlie Mtoal Iq&m ©f 
lasttr&M.® lt«a CL) if mmp&mtimly saall both the 
i©®§ snA reg^t p?itt«ipl.e« iBileatt alwajs rtfujlug. 
Bili #ce»ai»s wktn Cf-*| > l». Tafel® £3 ahows tbls iltaiu 
tlea vlii@ii al^t mmt tlier# ii. m Idw Ineeat.or 
whem, with & kiglitjp iE#o««, the fttelsloa is with 
gftPt It inaariag fo.r the ls«t aaall pwt ©f tht Talat 
0f th® Itera. 
fmi ii 
" Irf « i A • It + S * i 
f « li 1 » io shaiigi is ®atli.fa©tl#ii 
W « 1  









^Itttioa? Sefma# poliei" 
mmlmwm of let® » i 
SSSZSS 
A* fc Mo regr«t 
B* «• 1© s*fgrst' D» «s D . i * i 










U&ximm exptststioa ©f r«grtl » 0 
Ce) m Jg. M ^ •' 
la sx Mm £iiml. .a£ 
dgeig.ioii»a&king. ippliijaliea ©f th#' r#gr#t pplaolpl# 
lo mom tJtt'iui tn© Altetmtitm, 
lli#B th# pfgptt prlaeipl® Is ai«d in teelsioai In-
TOlTlng asTe than two ©hole#®, th« solmtioa Indleat-ed 
amy not ©omslstently indieatei by «slng pmlrwise 
fro«plnfs ®f the stts of ©h©l©#®. 'Wi&t is, if 0lioie# 
A ig pr®f«rrtd t© ttes© dli®ie#», A, i and G, it may 
not fee prtferrtd if ©aly Sheitti A mad B ar# eoasidertd. 
13atls i« a dlfftr®«t protol®® than ttot r«qulre»®nt for 
ratioa&l heh&rioT prmlmMl^ dis««istd, timt th® ordering 
of outcemti in t«r*s of prtferenoes 'fe# transitiv®. Kiis 
0jaaraet©rl:iti@ is laii«rtnt ia the mn&apt of regret sine® 
regrat ttptads m what mftiens eouia feav® 
• M ©r th« ©Ireulayltr 'ot €#eisloiii 
whAefe result frem the i)«ii»ifife appll-eatloa of th® 










'S©la»a Mialwa 0 0 i 
Sol«tl®ai . iboi®# 3 
P f m t  1 WM-mt .11 



















Selwtioa (with©at uliEtd. strat«iles)i Obeiet 3 
|n fabl® 24 the tlires ohoiaes are 0oasM®r«4 a® & 
g3?©ap., .fh® prlneiplt of mlaltwliing th® waxirau.® airepag# 
regrst ii uaed. f© Illustrate the point wort ©Itarly, 
slieti strateglff will not 'b# eeiiildertd. C%©i©@ 3 1« 
p-Ftferred to Oliolet 1 or 'If Gboioe 3 Is- not a pots-
iMlltf, th@ r«gr@t li aiffertnt, as IMieattd in fafelw 




if ©at I ' lr«.at II .gyaaf III: 
moim 1 ^ 10 § • 1% 
iiiol®# 2 § • t , 15 
€@ltiw Minima 0 © 
saltttiosi 0^©le« 1. 
.. . mm% tt Wwmt tn 
enoiof 1 1§ 0 0 
qiieiet 2 0 i 1 
,0#lw»il 0 Q 0 
Solatioai ilisl©® t 
If ottlf 'OtiOiees 1 3 mm ©oatlitpti,. faM# H 








3?«T«i»ial -tf th# itelsloa If Warm ai»« eoiK' 
TABTJ 26 
w^m% I II ,'ir«at 
Ohol@« 1 li © 1^ 
eiitlet 3 5 7 8 
0@liiiia llaifaft 1 G 8 
Iwat I W f m t  t l  ttmt III 
eifesi## I 1 © 4 
{Itiol©® 3 .© f a 








8@lmti©ni Choice I. 
f© gmwiiaFii#, If $lars§ ©li®ie®i art «@iisit#F«t, 
Qhelm ,3 > 'Steolet 2.> Gtielst Is ©oaildeytS hf patPi, 
Ohoie# I > 0holo« 3. r#gr#t is oa all posa-^ 
itel« altermtlir®#, a ©ootlsttat i##isloii 4«pt»ii m a ©@m» . 
©f th« 
. -si-
l«gF«t m a r«afitidK of m afifi'tw. 
m«thm mt r«gr«t tir#? «. rational i«@iil@ii li tb® 
©f A mtl-enal 1» aot a. tor e©nsl4«^.-
atioa ®i« fa«t tliat tfeli' C@f • r«fr«%) li m 
tmetw in tf#iil©a-««li:lnf f©r • aimy ii sot ^ g«a#i*allf fut«» 
ti'®a#€.. 'Blit appli©ati®a ef tli# frlneipl® ig pp©* 
p©,«ii ft» a. ffit-ttioi ©f liieoirp®r«,tI«i this, fmtler la the 
liii'Qii prwiw# l:ii A i»atl'0aitl war'.-
Aft aSif-lisr It 111 m ]ptiltl©E wlat.r« lit ii parti©itlitrlir 
awart @f the fae-tti?,,- lh«re• Is m kmwl^dg® 
0f til® @f mm$§, it Is® indieat## m etrtM-a 
•elieist ©a tht !©«• trittelflt mai tee •«»%» ©•©®mr 
i@ that tb©l®» womli k&m hmm wnefe Isttter, fels 
as aa aArljtr mf Im 'fhit may to® 
trtt# ®f ths tmt. that h# gaT« tht i«el«i#a af 
tli« yfimlt &t A mtionsl fr,©©•§§,' ntllliiiii prinolpl# 
of aialraiiluf th« mulMwa &mm$9 ima* Am emmwl® ®.f sm 
m%rm9' mm la faM« tf wajr itw# to lllmstrAt# tbli f@lat. 
la this ©as# tli«r« Is oalF «• Mtfmmm im th» 
imm of los* the t#® W% a 
Xmm0 &itfw%mm la tli# «j^.»«tatl0a @f i»«gp«t. 
-i? 
fmm tf 
Sr«ttt 11 ^ umam 
0tl0i©« 1 •ft ,.9f 99 
0^ol0t 2 ' © 1©® im 
0 99 
Sdltttioa i m n i n g  l@i« pFiaeiplt) • @iiole# 1 













S#l«ti0a Catlag !©§» pFlneipl#) S' 0feole® 1 
Maxifitm' @f less « 99 
Wmximm #xpt#tati©ii @f f9 
R®gr®t pi»ioei.fl« mlutimi ifeelet 2 99^ tfet 
#hoi©t 1 m .©f th© tl®«. 
HftMiww* •tXf««ta.l4o» ©f l®«i « ft.99 
li«iwa» «:^®etatlssa ef s 0.99 
•8S~. 
With Tain#® glTts as in f&M® Zf it It ©%-rlcm® 
tliat wMil« 0ti©l©# 1 m MiidiiW avtpi^t 
lost-.tfe.aii stoole# if im (1), %at th® 
ftga*#"! ^ ©v.#!* eli©tfliig lne§FF»®tl|- If Irtal 1 ©eomri w@i*lA 
g3?#&t 1991. Si« «eliitl@.a ««liif te« pegpft p?ltt©ipX« 
wim «. par® %# t© tak® Ghole® t mBrf' tin® 
aai maxima *ir«raf» r®gF®t &f {1} itell® laeptsifi'i^ 
Ili9 imidliittffl mpmtAtXm ef lm§ fmrn C9f|''l# <10©), Ife® 
fm itawaaa «1 folmtien mimg n ®trat-
#gf will gmaramtr & smllmr y«iP®t ®f (*99'|. By 
mtiiig thm rtgrtt &a€ a ralxtd «t3?ateif, tli@ 
afeFaf® X©®8^ Is l.9f), %«% th@ @f 
ii" fi*»n C99) 1® C.ff). 
Aa atfiiey,. mmm 1® ra®?® aft t@ flna 
.i©lmti,oa ttiisg th® rtg^tt fi'lselpl# «in#e h®| 
d0#g a©-! mttm tiis :fimH Immmm i» ife® ©f 
1ms wlii.eb it gi?"®#, 'ife® 4«@i»«a®® in tfe® 
tlsa ©f r®gF®t Amm&sm tii® llltllhstt th&t p«©pl« f®l* 
lowing 111® atviM will i® «0»y that thty eoaiilt®! Mm. 
©r ttot the ii »«4« ®y-
fef an Iftdl'fliiiJtl sisai la the ea®« laileitt®« toy faM® 
it if th# wlteF*® ©plalQH that' nott jp®epl® womM wg® tli® 
r®fr®t friaeipl®. fhi® 1® ©«ly stt opiiilen irliieh alglit te® 
tkt smls4@:0l ©f tapifloai. tettiag, im©E &» lnvesllgiu-
U.©a all^l Attempt t© tow gpt&t m im^ortmm 
Is m%tm&h.d4, 1© r«fr#t in rtlntieii te tM« la 
Ifei ©f lot® itoiili IHt ue« of the mgret 
prlBSlfl# iBtttrs. SmeM m Is^tstig&tioa #a-. 
e®aat#rs tlit iifflemltj ©f ©©jprtXfttiag w&nt a persoa 
mf9 H® mmt& i© wltfe wMt b# wQ'mlt aetaally a©. 
fti® writtr# ®f tiais €f0py e©atais#4 la tii® aMiaf &d-
irgi*tii«a@ats for itrsss tM r®gi?#t faetor. 
a tivid pr#«tBtatlo» l« ihow ©f tMt iiffie'tiltlte ©f. 
til® feertmvit tmlXf o-f ta aaiataptfi »«, aat 
rtgrtt mat hi tld aot litet lie worfit of tkt llf« in-
twraae# taltta®®. 
fli« p«g3?tt frimtifl# v«r««i -mttPiiatlT# 
pri&Qlplm ©f 4»fl«l©a-a«kisg. 
fke me ©f th® Id is pjplaelplt iga^rtfi ^ tli@ «xigt-
eM« ©f fn® piyetoiegieal fmtGr-et r®gr-«t. If %h& 
regret priatlplt it iiitt it mmy mttult ia 
ft gr«a,t tii tii® «,%ift&ti©a #f l©s«. la ©pder 
t@ r«ta®« til# ©f •'f»«gr«t tli® t«®liioa-.a®k,®r 
*tt»t 'li# wllllar to luesreat-t the of lo##. 
emh pFiaeipl# ©f tt®lgi©ii-.s®l4ag ritalpss 
AfiMftiesi whl@& Il®lt t4i» .pmg® of Iti appliomtlon. 
ffei X®«i pi»J.a@i|>l« ateptt th,« p®»islffil»ti# attitiid# tliat 
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wQ:mt la go lag to hmppm, 'Hit solution givea 
gaafaallts tiaat |ii« yill .stiffei* tJi# It&it 
if tii.« aost mmt o@etirs. 
Is 00i»taln 0®s«i in wbieh the tmm the 
ttoisloa i© mot la^oXf# eritlsga. ®liteg«t In the in-
gtatus, thit prlasiplt of «tlt®tiiig tii« 
©Molot laaieh mmf rtsmlt ia tii« aiaiaaa of tli® minimm 
ftverAf® l0»i or Ik# wxlattii of lai® 
tttility of tait alttmatiw efeoiotg migMt tot mttd. 
fhii lmpll%n t&e ©plimistl© «ii»ptiQa that tla# best 
oateoffi© will laapp«a aoi^t friftttntli' tte« the worst 
ositoome, fki^ pjpiaeiplt taset ia t#®iding A«p®iidi not 
mlf m tH® astart of the dteiiion, bat also on tht 
I>sy©»i©l©glo.al &ttlttt4®i of tilt i#@i«ioa-aateer. 
A dtsorifs-tion of tfe®g« priaoiplti of dioisioa- • 
aakiag km b«ta ooaeisely prtataltd hj Modigliaiii.^ 
^ iodiilimal, frmm-. MMmmim m lifmidity and 
tinetrtalaty. Itport of the Sltwlaiid Etetiag, 
looaoMttrioa l?jl85-lS4, 1949. 
is «3eamlnti the ©Iw-i ot rttlti 
4®ol6ions which yield a A®fiiilt« s®ltsu 
tion even when the relevant probability 
distrlbations are unknown, there ar® tw# 
rutlss whi®h mppmw t© fartioularly 
interesting bteaas# thty #:tpr@s0nt limit-
i n g  t f p e s t  
i t }  llsaiffiiaing of immmm lin.^ 
Z(x:,u) where Z denotes income, x the ©©»-
mitment and u the event unknown at th# 
tiae of deeision making, Ihis is the 
prooedur* typical ©f the "cautious ptsi-
ifflist**. II iffiplitf the "pessiffiistio* 
erpeot&tion that nature will always teafi 
to produce the situation most adverse to 
the operator and the "cautious" unwilling. 
mms to tall# m ohano® about it. 
i ' B )  l»xlji«iiig of Inoosies laac.g •liaaE..j| 
2(x,m). This is the procedure typi«^ of 
the "reckless optimist", 2t iiuplie® the 
"optimistic" expectation that nature will 
tend to produce the situation most favor­
able to the operator ant the ^reckless* 
disregard of the ieslraMlity of hedging 
against thi possiMllty of a worse oeottr-
rta®#. 
These two rules of decision appear 
to correspond to Halting casts la A 
pssychologioal sense. Moreover, la a 
olasi of sltu&tions which, it i« con­
jectured, is emperically iaportaat they 
represent also liiiitiag ®&««a in a loan-
titative econossio sense. In sash cases 
ooBttHiitmente outside the range »«.rl£#d off by 
the maxiiain and mastisaax choice are abso­
lutely irrational in the senst that 
creasing (or decreasing) th# coaiiltiiint 
will produce a larger incoae a® aatter whith 
set of admissable events will materialise. 
'Kvery oommitment within the range Is rational 
in the sense that there Is no other possible 
comltaaent wMeh will paroduce a hightr 
ineow .aa^ef tirtry oat @f the events om-
sidered possible. The choice within the 
r«ag@ will deptM primayily on psysholdg-
ioal dispositions. The rule of ffiinimaxinf 
regret, wliieh io ©aeh oasts yields & solti-
tion within the above mentioned range and 
hence belongs to the class of rational 4«i» 
©isiofis, appears to be, also psycholegifally, 
a Ttpy rtasoaabl© rult, striliiag & balaae# 
bttwfts the two tsctrtats. 
Mztmt ©f limevletge liialtfi the ability to 
itltet •• th® .a9*t faferabl® • ilaElaiiatiaa'df 
utility}.. . . 
gflatisfl-i gifta by th# att #f priE-sipltg ©f 
dtsiilda-aakinf are ba#«t o:ii Me assMpliaa that th® 
iaflifitaal ii sbl# to give aa srtt.risf to th# outooists 
as t#«!5rlb«A #^rll«r ia this paptr. If the indifidaal 
obtaihs BfK ifif0r®atl0.a ©©ueerainf th© «ffe©t ©f the 
loss of iagiired %%-Bm^ ®r mmBraimg the proMbility 
of it® d««tra©lloa, he aight bt abl® t© giir« a tiff®r-» 
eat a#t of ©wlaatioa#- whioh wo old guaraaty a greater 
atiaiati* mtiltty. If ht fails to mtilii# tht inforffia-
tioh ht ha# ill hit tfalsaatloBi of me oiito©®#s it 
*©^ald ha.vt the aaat «ffe#t as igoorane# eoBotraing that 
informatioa. 
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Ejctonsiea of Ih® method of idltttlon t® 
on life insurance .IftTolflug sort tHAii tim 
oli©i@©s^ 
• l i ® . i m  l l f ®  i R s i i r f t f t ® ®  t «  p a r t l e a l s r l f  
sal%#t t© mml^emtiou la %&rm§ -of a twQ-.toy-^two 
®i« ettt#oae» from lli$ ilioltsi eaa tepend oa ©al,y %m 
tiiriag Iht s'ptiJlfJLsi tia® p«rl.ft • tli® lift or 
'tlie •death ©f the^ luaiirltoal, If h# fed-eoms ill.aod 1® 
ailt to, pre-flfi® taly lislf |%e soraal lueoa# for tht 
fafflily. lb,® o-al#@«e fr®ii tiit i«@lgion. Is tli« ,SMt ms 
th^agh fe,«-wt,r« wtll. fk&m li m puislfels- grAdatiea 
.®f life© .tff#et Qt tfe# fs^tQi*®, ©«tiid# of ,111®^ ©©atr©l 
ttgtr»8%i©a ©!»• non-dfiitm^tioa ©f t&t l,lfe of tli,t 
inaurei. 
0mt m thS'mmhm ©f ©Ttals 0 at fit# of ttie la-
-diTlte«l*8 control if, -I© tw©,, ,-th,e H'Omber ©f 
®li©lg«i » SflSS 2alJ«, i® to tw© • 
aeteptaiftce ©r lB#arsj|.e® It aot la 
ttms @f tiit p'ttPtiiRSt ©f a part cjf a tullej. However, 
It M®!-# tiiaii ©a,® policy l» »n,i4d®r«a II »&y liav« a 
fmm valm® is a fj»««tlooal p,art ©f ttet,® fme value 
©f a,B©ili«f. Hit fQllmlmg ftiioirs that 
-t4-
w©«ift a© Mmmtage gaiaet if tfe,# aaafefr ©f eljoites 
@0ii«itertt tot ti*# wtPft ifil'&fgut to inelttat stTeral 
tifftreat fell©les. 
Ib eiti'i«tia§ tlie 1©®.® ©f atiiitj la emh outeo»@ 
th® •tvalttftlioti if. ©a m iiiiftftg-e in th® Itfel of 
satisfsetifni tr&m the leml at whi^h the pertoa 
ii wiifft tteitiRg. fiii« mmm timt ia ea@h tatoit & 
©heiee -gfeeiilt ia^elattt f®r a© -eiiaRgi in stattts 
iretm&l @f all pellgl## 'aoder @Q».,si4trstioa),. 
«TOl'ttfttioa ef tfct <sliftaf© to 'tttiliti- fef a poll#!' 
kmlf th# f»@« mXm of .aa©tlier wealt iiot^ mem - that 
mti0s ®f tb# tmittatioas fer F and i w0-iilt also to# a* 
®ae i» t® twe. &« l@ii ia mtility f®r F aigtot h@ four 
tiaes fi.® gmm$ la paflr^g twi®«- »§ Iftrgs » prtsim. 
fli«r®for«, th® «slarg#€ t&Me I® mmllf a eombiniu 
tioB ©f s«Tei»sl twtt-.fey-.tiro taMts. If oalj oa# ehoioe 
is to he mM0 the %aM« will iiiti#&t« tli# ao»t afimu-
tifiomi. 
fiai m 
Sfcioict 1, , 1 E f 4 ,.. 
L i 1 1 i $ t 
f «t- 0 1 1 ® IS 1§ 
¥ » 0 t 1 4 S 
K m- 1 ] L 1 1 1 
.A I, 'k M m 10 
B « fi© Qti&BgB * 0 
+ f 
B, r, 1, J • f • v 
0, E, I • 
idt 
• A * 10 0h©l## i ClS'fa®# ml.1, 
ShDlet i |Ae®^t fl^OOO-• polity) 0 a S 
Cholcf 1 CA^etpt ftjOOO 1 ••# 
Gliol®# 4 CA@e#|>t |S,000 pelley) f » 11 
Cii0|<it S CAeospt 14,000 p©li©|r) I • 14 
1 • 0 
© « 1 
f • S 








Golamn MialJBft © 
•Seltttl 0 n: Slio ie« £ 
falil«.^,28 «fcow8 tliat Sliol©# 2 ©ontaint ®R'©iito©m# 
whi@.h i® thf alateax: for tli® tafelt. 'Isi¥ip.g t@©lt©t $® 
s®e«pt SliQi#t g, tli« ifltiTitoal might p«a©T« It frem tii# 
.i6« 
t&felt dlao# It iiai mo inflmmm m tstliity ®stlaitt0s 
tfe® ©th«r 'Cllsoie# 5 usttli tfeen eoalala fli-® 
miuimmx ©f tht t&Me. If mm'rmQmO., Choie® 
I w«lt seataln tfe# alaiaas:, wfeieto ittdieal® no 
»0i?t iiisttli p'ai»-elim.s#t. 
A ppt^iQ'HS In Tatoltti 24, 26 aat 2S 
ha# 4#®©attp&tft tlif effetl ©f talarfiiig a labile ant 
» « i a g  t h e  r e p » t l  p r i a ^ i p l t ^  8 # # m t t s . e  o f  t h i s  e f f m t  
aai til® fjptat®!* to t^simtiag tli# o-atQ©»®i 
in te,r»s of a «mll of liif two-fef-tw© 
tafelt a#fs» t© iatisff the nfeie Qt a p#rf#a tesfclag I® 
sake & ratlosal iteiiias m to l>tty yltlc pro't@©t« 
iea mnA, if tew wi§ls. 
If. bmmmi 
^ mmmm.- m m m .t* 
B«lii.yl@,F pmhlems mmf fe® trtatti. Im ^m^riptXw^ 
t®»s (liial pmpte At) ©r ia m&mtktim teams {^at li 
".ratioftal* «l» 'atfitAtte t@ i#). Dteidiag oa imurmm 
it trtated. h«rt as a a©F»iitiv® ls«iift"ri©y pr©bl#a. Biat 
is, ifti«tfe«r t# or rej®«t m pelioi' ©e^trliig 
titlitip a fmtti©!!, ©r tJa® tetai. ffi©ii«t«ry m l m ^  q t  % h 9  
XQ.mmM.% Ittffl is awfaMtt ia this ^ap«r m & proMta 
iii' •ratioaal* •tteiaisi^iwife.iaf. 
"Rmtioaa.!" QhQlm is &giit«®d to aaoag 
otfeer ®Ji.ii»®ttri«tlss, tliat tlit indl-riteal li« alii# to 
»tftt# wli&t »tttaaliy ' «E©isi«if# 0 «%©©*«« »ay rfiult froa 
«aoh ©iioiet, aoi t# ©Mtf tti®» ti-im.sltiTely io t@rai.of 
Mis prtf«rtae®s. Cfjmagltiyity ataiis that if A is isre-
fsrrti %,© B, aad B is prtferrtt to O, tfeem A ©lagt fe® 
pr#firr@t to 8). fht ti» *pr®ftrta«" i® mset ia its 
wiier n#aiiii^ whisii ira©lii^«« the #ai« of iiiaiff«ptn,©e. 
©rt.#rliif8 aay b« a@e©^lislnit fey aieooiatiag witb 
m&h 0at©0»« m eatity ealltt "utility* wiiieh is erder-
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.Rgia.tlBles gt.iitt.igt«».ti |§£ 
Q.m% J.  la eas# I, m l f  oat p©s.«lM® ©tateome 
sorrtifoais ts emh ttoles, slaet It is know®. 
wttfaal :efeat-will tai;# pXae.t. 
flat prln^lpl® .astA t© auk© tiit ratioaal d»eliioa Ip 
t&at 0f utility aaaciai^stloa. Sin©® liisartoe« pF^sbleas 
aj?,® mmmlf' mnaMmeS. Ib t@,p»« ef l©8i#i in ttie ffl&la 
part of tkis p»p®r, tli# tiiggested •fwtis.tlom' of tk# 
pfloelfl® tf mtllity art titti aa prlnelplts 
of aiaifflliliig less la tttillty. 'fli# p&tioaal ekolee It 
tiiat ©Meeslag tMt tate®*® wltti ©it highest 
tttllltf ®ttaeli#t t© it. Xt 1® list memsMmrj that 
itilltf tetrej it l.t iiiffielsot tliat it 
©rttrateit. 
II. In Sm§ II thtr# art tevtral pofslM# 
©uteentft twrtspoatlag to «aili t.li©le«. the out®©®# 
©a whiMh mmt plast, una tht 
proMMlltf. ©f eaeh tEltraal «f«Bt is kacjifa. 
fhB prlncit)!# tttfi to aslt th# j'atioiial. 4««3iiioii 
is that ©f nmjiialsliig th® *aT«ragt* utillti*. ilii what 
fmlXews,. lAmemr th© t«ni ••&¥«»§#« is it iiioald 
1?# intfyp^ff'tet &i «#aaiBg m iQUg-rtta airtragf, i.e., th« 
-100-
«3£pt«tati©a" I. 
fe -QlmeitJ the requlr«a@Bl# fer a seltttloa,. CJa«i 
H li iiito tws pmtSf Qm9 II-A «i Gat# JI-B. 
ea«« |,I.A eostaia-g 4«lil©iij ia wkisli liit« i« on# 
eiioi®# 'fur wkisfa tm orntmrnm, wktu rttptet t© emh 
sxttmal mm% •QoasiitrtA, art «l,l i*«%0iitlirtl3r grtaler 
than, tlie 0at<ea'®«« fr©M ©ttotr oliol©««. It Mat h&m 
shorn, in tMi- thai ia m oi'ttrlaf of 
tn® QUtmam is tmftioltat to Atttwiat the ratios^ 
Sm.s« Il-l eoiitmliis dtsiaioa® in whitfa there Is ao 
©iiolt#' »g in Saa# Iii 'Oat® II-B It k&i 
hem showa tliat a«®®iiraM» l« at-etti ib ®M#r 
to dtl-eraiat wliiela ehelet gi't'tii- tiat aaxiKM aferag® 
utility. It Ms to«ea sii-owii i, Martliak. th»t mmmur** 
gbl$ utility is Ispliti by ttrtais ®xi«s '©n "mtleaal* 
Mimri&r ©f aater riA. Mmswm, It'woald 
alio to® pdislM® t® coaglrtt^t a af Miidti* 
j*iA igti a©% ^setpt .ItoFSlial;'g post^at#, ant. 
tliertf©?#, «fty l^ly 0f mlility atatttysMliti-. Iii 
til® lafetsr mM0, toovevtr, ent eotilt aot m®e tlie toa^spt 
Qi mm&s-§ miiitf, &« pptstat pa.p®r't#«t.set g& in, 
t h i s  m m m i o m ,  
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d- iftjg III, la Om% lilf laeliid®® 
a«ili.4Qii® m teaylag iatttranee, thtr# ar# Iw©, .alteriiju 
tlw *pproaeiit.« t© a#0i«loE»»ftkiag, tkt "mtillty" 
appr§s.sii tot tli# "rtgr®!* mppr©&eli. Hi© "utility* 
mppmmh will 'fet eeaaidsiPtfi fir«l. 
,ai Jisaasfe. 
Oat p©fglfel« eriterieii for elfeoesing'is de®ef»lb«t 
at f©ll#*r»-j th® iniiTitaal iadle&tsf tor m&h oh©!©® 
^ tii« «w@rgt« oat©o®®, ©r tli# em witli tht Iwtsl -Caia-
iwffi)' tttliltyi lit tiifa dtildti m tfcie otQim in wkieh 
lb® *w©rst« mtmm^ is fefttter thm tii.® *w©rst"- ©mtooat 
tmm my otltr #i©l@» (^ttie Gt t!i# aimania ©at* 
mmm), This is ealltS »itEiiil»iBg tm aialatw utility. 
ieotMey p@iiA.blt erittrita is tfelst mume seat 
wMtr.apy p.»feafelHtieB fer ©f the ejttemal events, 
aat o®ap«t« ttet mtillty* &.§. ia Cast II. 
ti«h.aT@ ia m$h & my tliat tfeis airefag® a.tiiity h®mmm -
tile higfeitat i^tsiibl#, tT«a for tM ®oft *|j««siffilttie® 
&®itt«ptl©ii with 3?©g«ra to th« pr®b®tMlitl®8 ©f tb# 
txttraal fhls ii ©ailed amaciaising the aia-
gtvemga utility. 
It Mi fe«ea % vm &ii4 •.iorg©ast«rii 
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Is §msf la mtileli' is no aiaimax, 
foti sat l©rg@ii„it#i»a li«y« sfeown tfe&l tiit tm 
erlftrla ftf® dlffurtisl ©at®®*#©. fli« fet-
toiaTl&y irtiiofa gives tli« aajeiirtia ©f lit® nveragt 
Mini as ii "raatealsftt", 'Hiat l«^ ft ttviet, i«@k m a 
ait, or a t&M® ©f rrnAom mmhem., is wiet f@i? -cfti©©®-
iag t&ek tia« a .i®®lfl©a l« aM« »© ttot th«.. itTtrag© 
{tli« Matli#Mt4©a3, ©%«#t&tlsa] of t&ife ©lieiet mv-» 
rftpoatf t« iti tfttraiatl .la ©ri-tr t® dtlsr-
aiae "©ptiaam* falttet ©# tit rmlies fe»tw»§B ©liQie»» 
uted ©a the rMtteaiiiag €#^1®#, t&t mtilitlef of th© 
0at0©g®.» »ait h» gireB & aa»trl§'&l iraltt#. Siae® all 
isiisioai ©a lanr&a^# aslag 111® "mtilitir* »pp:m&& 
b&t0 hem sh^m t& fail iat^ 0»«t III-A, "madoaiMt* 
b»h&vl0r is aot i» tk§§§ MeelMima, 
U- Mi. 
If tilt prioeipl® of aiuilaislag thi mMmmm ATei»ag« 
atility i® It »#gl«©ti tbe iifgaliifattias lypitiag 
©mfef Mirittg aat# th§ ^wrmg" a&im is t® tfe« 
aetm&i oeoeirrtise® &f «¥#»%,®. If y«gr«t is oomsttdriMa t® 
b« i»port«it ,, ttoit ppiaiii^li! tis#t i» tue ainimisiaf @f 
tifef «axi«aa awrag# reirtt. 
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iacttat tf kmml9Ame llmlti Iht alaiiilaatloa &f fet 
i«i»y SHSMS iHi s asm 
fh® golmtloai arrived at by using th© pplncipltg 
©f atGiil©a*»al;lag flTt th® majEiTOfa ©f th® wiiiilmmiu 
avtrag® tttllity, ®f th® »iolwm» @f th© mwcliram a?«pagt 
r«gp@t aeeordiag to the givtn oi»i#i»i'iig 0f th# givtn 
$iitc©i«ti. If m© niiwfew ©f poiilMe eholeti or 
%mMta Is char^ti, tetli* ©M©iflag Is rtTli©a, then th# 
a#¥ itlutieni will mrrmpmA t® th« aw t«t of ©mtcoMei, 
aat nm ®M«piiig» Hiiia, th# «xt®at of, th© maxlrai-
satisn, or th® iBiaiwisatieii, itptBis en th« mtmt of tto® 
3i:a©wlt4ge ©f th# liAlfiil&l a» t© tht ©iite©ra#s frem var-
iouf ®h©ie@s ani tT«nt». 
K fattaeioa ef th« wtiiM of g©lmtioii t# anoiaiomi m lif® 
Mm M. .sialsss* 
\ Beoiilojsg m lift lasttf'aae# wtlBf the imxifflitatioa 
®f utility pFiaciplt, »««« t© h« @«f«©iaHy tititabl# t® 
i®l«ti©ii hy th® mi« ©f a tir^by-twii taM#/ oiatotmti 
ftp# prinarily rtsalt ©f .tw® p©islhl® mmtmmm dui^ 
ing a sp.t®lfl®t tiMt ptfioi - th® lift si» i@ath of th« 
iiiinrtfl. "fh®, ©h©i©«» irtiieh «ff«et th® ©hftnge in 1«t«1 
@f .gatisfaetion hf th« mtility «vsl«[»tloai ®f 
th© 9ttt©®MS«i) ar# wh#th«P' ©r not te aeetpt a ©©ntraet t®w 
Immmnm, than ©ns poliey It 0diigid©i*©i la 
s#ttl35f up -a tafel® ia attSFffiiaing » folutleii, the p«stilts 
are th® same ma m&h wtp® ©©aglitrtd f«parat«ly. 
4- A 'fftstattagut 'Of ,th»' lapojrtaiit -fQnetDta formtilfttti in thia 
mm, 
1, latloaal itelsleits, fttttMlnei lay m&xiaiiing the 
mXnlmmm avtffai# wlii.©li lavolTt rltlc 
all# •mtillti', 
.2, Imtlonal <l#elsi0R® ®fi inswf-aa®#, "by 
• maarl»i$inf tii« miaiaw aTeraf® tttllity, do net rtqutir# 
atasuralil® mtlllly., 
3. fh« w&lm th@ .rati© IMieatlag the p»re«itlag« 
of timet ©li0l©« ahmM he i»4®, at toy 
¥©a'itttBiamii'aad only w&lm ©f the 
mtlq whmh flTss the ®f tht m i m m m  avtrag® 
mtlllty. 
latieiial i'teliient ©a immvmm, atterfnintd toy 
maxiffllsiiiif tli« nialwm a.tility €® not hair® 
tloas fetairiiif i»a.a€oai««i fetkafloi*. 
5. ifttiei&l t##igi©iis luirolvliig inmr&me, a«t«r!ninft 
ly iRlnimisinf the rnmwm^ rtggtt. may 
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